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 ^ Mi 
It 
plaiffli 'leateiF %imi' wtSswlit#  ^ sitgsv Iswto te# iss® 'pssWlsi^ S 
Ctt.|.» fte®. attw t^ % w--Wimm- t« mmamm% tteis 
€%timem%twMm. witfe t^ al -©nia^ t^y  ^tte 
t@ toM wmM®T &«« %'ma, mmm»t^:$: 
•tM» #itto i&nfc 'm% At ^ ill# im»* 
SSISIlS* S1S8 SSBBSIWkS IM to»l$ill@8S» StilS te# S@®*IBlSS:i.®tt 
%&#»# i»ap^ t^e' S« i»ia«ii%sA fe@ tit® pi^ t#pi%®at© ©iin^p® 
fft#, |r'®s«»t «t«% w®«' iM m &t%mpt W 
mam- 4at«^ m 'W^@ rmMttm ^ wmmm^ t«m%& t®. 
wi»fe.#r,-1bja'tiii»3iis- t» &lfmt£m, mm4. ta®. if f«as.iM« ^Mu-
#f: Sll^ ftrsstiati-Qii 9%'$mlmtmi, %y M.0. tmmtmp- aat 
'•'^•m&Mmr&A %# an-feaal-ly fof ©©M 
ifent t&4Jf lii«t tf' pwseat# -\:fasy 
•-la dlff«»at varietit# th» ««@ Im .^ m ttoat 
##f4«s «xp€rSffl«iiii imi tb© witii: a3.fatf«|^ . fall 
•@ltpp«€ %m: is&am  ^mwf^ sg. mmmm sM Iste »•«©«§ wit& wm -^
trntlen ®f tepea t# tfe# tjpi# »f 
fetat4»a, ts. «t@s»l».l rf w.fi^  
m Wm M m&\ 
'lte§ m- vSil ^sns: t# mw^ tm^] 
ig® -©f til# -pofto. m %&!«-
lt#a f®r m mm® 
Simmtrnm mlA 
. in X737 Bi^ nsl. :g  ^Mffm 'CL '^ mimmiM. %Mt teit 
A«atfct fmm ##M -wai# « v®m %% mi tti# wnpimwim$ -v^' «®1..1» ''fey 
tmrmttmrn IftPS t^ (4ili) «tat®d %Mt 9%&m% wttlsiM fel.® 
it%3met«» ®f IWi# wliiat ©as®» «pl-
tim 'm^vXjSa  ^ (3) .s«#iii 
•w.t%& ••^ .» -alia lilii .l«ia Mm %# felist tt SMtffS.-
wat«F .gas W'«« mM wmW, Wm.-
mm& 
'flm ^ ie# m&. its atiwilaiit 
mttmt 'te?# %#« M .m cold 
•tojaspy.^  (45) •!« &« M tli© 
«itliij?awtl wat#i? t© t### t:i)|r fmjtii? 
(46>j». i2).0 (M} mM Mf fl|  ^
liS) «tat&ti»4. tfe»% MmWL M' A«»- t# #b.«g&» -or-, 
-prffte-tart- 'im  ^l,«f aai 
m% .aSwRfs..!#: Wm^mm |tS)» ; 
v$mm§^ pp#m.oa* mmm^^imm % «t «%.!»»,,, mmm  ^
tfl*t lif #oM was prefeatoiy -te®;,, »ot t# l«f. ; 
t#ni|p©»-teip# «« sw'sfe,. t® ffc t^en-^ liwieal. ««%• wf-Sa 
tim ^mmm e&tl&Mm Itaplas® %m 
Rmm (3^t fcli® valm® w«t@ir »fe#i^ .l$a mm m 
t©eMm a|pft.tast ©-^ € 'H® tte® ' 
pisffj®!* t© tli» H&llmimg. ^B33^mi tX) mmm% ixf feytfro-
.^ ll»tis| {t| t»er©a8M wat®r tei€liig- p««#r ®f 8ii#& 
eoll@iia»; b#@a5as® ©f .allgfetlf tasTOas## m#iai%f| -oad CS) ®aGi ijmmmm 
la ae'tiw «©& as «4' Itel^  
ClSl fete.® iBp!aai5a.3a»«» ©f @«11 ©®H#t€s- wmtmw 
and lili© p«»#wwti#tt (®| al«# aai ^ •^-
®ii* m U,0^ pmtttm mm®%mttm Mh.® 
plfiliw# wat#at $M. %hm ^ whm&t tmfm ' 
aiaa tli€|r.^ ^4sta»# t# eoM# ffilial# Siilw i^ im) mpmt^  
& ©s tli® •«« lia»a &m. tm-
&.mi wtmmiMj &i pmmm |itt#e « tlai 
0ifeti®i*4t »iwrt« mM C l^ Stat## ttait.t tlt« *»% iffli^ -fesfit 
'relRttoas ^  tto@ Mt#-
»«#a#tlcai ta a®ltiai!»# mA %li« oS 
aM ite^ek ia©F®aa@ wm^rntmrnm t-« f»«.2-tag« 
l&rt€f lltl 0t til# pTmmtm ta 
plaiit#i tfe# 'wmm' fetow. tutsd 
wi€& «£»• Bltjro^»a «» til© •i»iiia.^ #»i pMats» *wt« Cti|' 
«i® 1«M ai€ 1  ^ migr ®«si.»1s#a%' im tstol • 
mt te-r% •lat w&®at 
nXtm&m- twrmwa -1® lAtM tto«. 
•«pp»8@to »f wMm»m (ISl WHS t^ b» fifst %.<©• %%m. 
pF»«tpl.Mti«i ©f mm m «.f tht- #f 
S® tte«t tfeis *m» IfiPfli^M. afeo^at % l»r'aft®Uj^ tMm mil *«p 
p 
:«i»i tt# .Siiteafftatt (^ t| th© pro- ;  ^
.aetiloa'«f .fen tfe« -(SC ®©i§plm 
isfe® .1®®®- pmMlj py«etpi%&t®a 
•• fte« aettw wiifS;tmtt###-.lM» 
•fcifiite- steA't®# ratto«-. Qmnmow aai (14} SmM. 
tMt -fetei asiNto wM  ^ at %-i» Xj»#y , W#J  ^  ^
tb@:s® tlmt hit€- ^  ©f^ p-^ -asi' as»ii^ _4at»ii 
Cfl stefeM %teat tm ptofei mmt ®mmm%y taJS'i^  M tteitr-
a®»,fes *«» fetes* feavSag #®11 sap &tt^  low-
m% es»t£# (&%• W&m^M fefcut tto#of thm 
mt% Mmp l»t m mm fhm m% wliltte- klil..t^ 
plw# l3tt; fltuta* (4) p©iat#€. «t tfc&t wi®to «^toast« 
sUmiM  ^i»t ®». fcb# si^ ay ©«iit«:^ . «.« 
fc .^s€tai*s imgar •#.«» mA m&  ^hmm p®8a«#s little-
»:si.s%«tp»- in @#M.« li«@». «a€-Attelto cm p®ist^  ©wt- tfaat thsp®: 
1« •«» tm af tli« « i^ '-««f »f l^asfe* 
1,8:. • %ll#-
' • Bm$mm -CM) tmwmi, »#• 
mm  ^ i» wm^mm 0tmm ia 
Wi fi^ ii. tm® ttatu© ©f tlm 
m&%.. tip »»«• re i^dst«iit m #@M tte 
s«^a.. m® liaMf.tta-at® ©eatateM Ittfcl# 
•eai%#1igrira%©s ;"brt . mm TPle% ta-- a«ts«irt«1.» Wtmm. mt^ At- • '„ 
M»s. {Ill tMt; t;i» ossetie mMm ®f fla,m.t ttsai-®# t^ot ; 
IsT^vtj t® tli^ r ©arM^^at?© alf&wi^  $m parfe mlm t# -
mm mi 
Oj^aopie iBftair«0iits ni pimt sap- ft#l.lWi. 
ing, (&%«• Itwteii (St). -e1.aiii#il t-©- h% aia@ %m fls©# 
ti@s Im m®lw m^m of imMla©s« -m. fclfe® mt fcto«t3f 
w«t« -^ at-sat- mhmk $m & limM«ae-€ aitla» -a f^t 
A 0 t  «af r#tetl,« feto i>®li^  
€@pr©ssioii ®f gfip fi»« wiMtm .@p»t» a® ia tsti#-
fl®M aM .%h.®i,w aMlitf to- ]e©»t#t «oM» Wmimr tM} failM' tO:' -
flM -i^  til#- ^olat alfnUfa 
tis#m© ^@a J® «• teaM®iia€ aai .toMEa lai^ la^sa #f 
tli0 mhrnmS. tbat wii^ ir ©f ta--
s0€t.s wm wttii ateS21t|r 'Wtata w&tm 1» •^• 
naf»-»a. ®%at0 -wfei® majjat-feiilt t-® tmmmtmg, St®f»k 
C40) w»M wBsiil,# %® -pla®®: &wpXm M ^miw- ttf 
ii«ss 4:ti®-fcp twm&mhM asai iwtife®®8afel# wiii^ F 
wifcli a,ifalf«, fail®# t-# -aJiy ©«jai#%-
©3 -^ l^sw-€M0tt feswsA wat#r, twrnrnti^^ -ffolat Sm^mmmtm «ai 
tlie -sap m thm mm l*iit .«i»i- MMmmm m 
': Smm -w»fe«»: Imv® fcfeat aofw»©y fc«s m posslM# b@--
latic^Mi* t® tm® mMliMj of  ^®i3inriTO fSp««siag 
'9mmm i%€} wliitw tt^ aXi-
•«aM«l.»ti»t g&iws# «!«. r«#a«t iitrtag ®aM 
w®a.tfc#ir:# M%-mm ss»®^«,%w (SJ. wlt& s^pl® 41  ^
tiimfc' %hm. & tmrnr mm'^m 
€i«act^  •5«^#da«tt« -at lew fe«i^ i'a^3P©» %&« iit tfe# a»« %#»#»• 
•mFiett®®# 
aM Ms C3.f) m 
%tfm% mt ii.p#a &m w^ele fmM »-
mm-wm »f plaits* " ®te®j tliat t@-p vmmm% tmmswS. 
fmM t» tfe.# #xt«t tbat fefe® •mAmw^m m^mmwm-
M&lwm. Cif) fiwA tlat ftlfiAfa ia  ^ tto® 
«tat« mm- fur »» taj«i^#a« %® fcfe® %1m& -aatttig 
at a «r# St#i*etE (41J tto rmt w^mmmm 
@f ma Wmmmm #«n« Alf«Mii mm m pwHiit 
ftMlly tluii a ha i^f of atfmlfa mmmmt ^ MB" 
twm m tmMm ijf M thtir f^mSd»wl 
|4t) tfe# -aiii • 
atitsfemtl,® -airttwttr mt alfalfa -Ife tfeats &m 
hmrAj 1»€ g»a%«r p«»» t» « 
•'ba^eMsa tfc«i tte» 
©itatSMi '%h0 wmMm^ #f wmwM *1.<  ^te®«» 
.fm. pp-mhtmi ^ m$skmt «<t «teaw um 
v&Tlmm wmMm mm im a^^irt: m tfe® Mte»# ©f wtat» ia|«tipf 
and #:«i®-« #f <©8>M y«»$.»%»»•• 
wmMi&ss Am 
ptast m%miB%B »«t to t&Jji- .#f 
.fS.®M gr«a 0i^ ism alfitifa %te« tiff^ ip-
wm hmmmmm It# 
ability hmm&mmm #f its a%plmti« %@ tM# swtl,« «# far as 
#oM F®si»taa»,. jSmM,, mA «p^i% mm Mmmmm&M».-
& a •«€" ir«ri# l^ »sisfeiH»® %# li waa-
to i]a®Sada -^ tf'f®p®a.t; tMt wift®t|r 
%m ©<iM# febi» r^§mm sin mUtmU 
is £I«M t®»fcs wmm -m-mmm* 
sni wir# 10#1 mm ftiii, euMf®. &»«• 
r«sp«i»#» t® t% in Si# int^ f^ fdSafeie 
g*wp» -ialtfe-imla mB. 'Wm W^m mmmm 
mm® «s@i »s- .|?i»p?o=«i.a%ati¥«ii -Ife# #i^ 4 varSjittes.-
flw mt#rS*l tt»®a 'ia th# -gmm^lammm s-tet'Sies ®f 
eHiAfm wmm -Mg imm. tto®- fi&lA mM twsmmfm'mS. t# prt!« 
$M %hm gTmwSsmkmmrn 
M tft@ dlf fw-eat m $tiMg mm fmltowibm ' in 
ta®«fe mtmm t# pl.«ts &mm Jtoly ^'f mt lat« mtmm 
tw- p%mtm mt M mM a^atii. ©ete r^ i| mt mmAj mmm ptm%m 
e«tJ«'ly it,, Aiigowt m Mt n#t •«% ©i 
t® feat m0m at 
mmt% tip«  ^ S, 
Maiqpa.t.^  BNts®FwSsi|| 
m^mMt tm ssaifsiw ».f mm-% wmmmm mm TO1+» 
f5r« tli« 9m mmMm wmm w^#t twm ^ mt%. :«aft 
tlw wAl it^wmm mt&m^ wmtm aM mt «ff 
fb# WM^rn m Wi.m f#etis wm witli htm^tm i«,p«3P .iapli-
fB %Q %<^ ^m ^ ni^ w ttee® l»iti^ : wmm 
s@rv@i' ffr« M&m mMm si»pt« ©f 1®*^  ^ ®«¥« 
lMh«# ©f tin# '!&« s«fa3*at@ «®l<fsis mt i1te» ^p@ 
mf tit® ms mM^S:1mA iJf miei^t^ple l>y feift'te 
i m }  M  wMfto'  ^ ia t&# mt %Vm 
to s«st'l#as »f mlM£m -ifflA. If . 
cij:e«r'witt®» •«» s«s©- «tt®ie®ptS.M# t# 
fm&zing fttettift a». tft® «i^ a  ^&mmm-
ffe« «w^s w®» lMaiQL#i' a# mm ta m&mt t@ 
is !fc« swpl« wmrm w«l^edy 
«at' ittfe# #*13. mmi itr«p-pe€ ist# •mmm J«rs • 
SO0 ee« » p»s» ©«sfe '^©^yS ai®©fe#l.# ®i» |as  ^ ©•aatelj»-
3,n$ It# «i^ 3.#ii w#r®' m.pi.tii pla-ti^  « « \fsit®r Imtli an  ^ . 
t© tmr 3&- iaOJmmm* An tM #f tM* .• 
pw±o& the |»» w@  ^ s»Iet wttt 
WB -^» 
' •.fli© 'ait-e-pial m» toy wifeli QQ p&w- e«  ^
tfe® ©«sjls t^  ^  ^
©ffiitrnttQW, afc» %l«iaE w@»i a«i@, ta t« 
©l}««k fe# •©(sfflplftt-fflisss ©£ 13s# w#^# 
..i»^0 t# mtlmm ®a? tl^  «e») at ^Pi# 
w@^@ dri»t aiii itftw wHi^  thmf mm im m Wll#f 
mtti ai^  tteit im a Wl% «tll the w«M pajis a ^0' 
mmU «iew» »t&mA la .»«aX@A toofetlea 
tm «»1 tas^lutol# i^tr&gm wai# 
w«» «Si#d t&w «f sipyps m 
asa»e#lldMaI sltTOgw, 
of Wm% Wmmwrnm. 
,1a »»»«» tJie © i^-tepast wm» sm.^  m f©lwS' gC®# 
«» af •'&« ®3ct«et wmm @mp«raft-#t %#. I©- *® ®«i. 
«m A wat« Mfel* im m^w i® rmmm tte@ rnlm^t g «aft 
wsfei^  Wft# afttet t# tto# 
t© tte« if mmm fepifew ».p toy asiaw 
0f a poli^ twa.# ftels *#s tli.«Bt q^an-
tii #e». aurt l»a# ae#tmfe# 
was was- tUm ^ai^ t t© 
witto fllt;©p®d ftM «#&!« 
©»l.afc# |r«#l|stfemt« *a# i«®»4 ^  Jdltaking Ito® a©to%l«ii. 
tet# dry mrMmmaymw^ ftmmim, mM %h» filtiwt®'' *a» $m 
tb® w.mm aaUft- ismefiiately 
mttm #l#«arts®:ji it fw 4F©ps of- w«y# tmi. Wm flasks 
— 
m@m m& plrnm^ ta am m® bosi i# |).p©v«ife. mA 
iwpiimt® W «©• 0i i&« mtm&mA w®m 
fe® •€®t«i«liiii ti» -aags^s ae©#-i^ l3 .^ t# tii® aat W«tli(»r 
TOtbe^ ,^ ftsi fcfe# wm# €##@wiai«i tef tsli® 
«sia®: Cl:»l# i« p#t.s®#|3a«  ^
mmpm *»• ©-alaalat-M fy« »®»-« mmS. Wm%Mw*m 
%*»#• 
Wm thi ••&£ mgmm-p •AiapiS.eats i© 
©•©• 9f tfe@ mmm «,Mljri#i wttSi %&»#• t© 
fmit dF-sp® ftr @i»t s©«ti0 ii«ii®. mstteyl. »€ 
^^»lysi..® ms mvft^ m% wttli mi 
&mm ta¥«f%«s» s®lwfel«,. .ia^Tb&®«a at m-oim tmp&m^'p0 tm 
W hmm-.* w@» ^%®»J.aia «s fiii'r ®ga»# f#ta1L ' 
sagi® wlws#. l@s« s«g®®« wmm &m 
mplMrnm tw# as^a »*pl.@a ©£ tb@ Hmtj ®P® :^ 
'a'«p« «Et»©-fe#a with M i@r #aat al@«aiol,*: ftot 
by #Q"wyli^  th® satpl# wifefe witii a 3?ott 
e«»l;.i»lftig.i«g IS wt3aKfe@« .«»€ ftbrcwt^  m fllfegtr teti@ -ig®®-
m* wwlmmt!wi.& ti&gM* waii @«ts'if«gi«@ 
%to«» wait wttli sonfeml lead a-©@%aft# sai ait® 
t© mlnai* At%m wltiti s©itep m* &f Ite® 
%ar©iildl.oiri« a#M iijai#r IS pmt^  «€ 
f m -  m m .  t o u r * ,  t l i ® -  t o l m t i e a  w m s  t t e m  a . l a o s t  w l t i i '  4 Q  
per «s«it solEw te,|€r«ii® audi m€« t# m ^ &ipll-i 
est® SO mo* w®# fer sii^ r iatftwimfeloa#. 
Is at 
1£S£  ^
?ll# 1P'#St'6to®8 tSl® SBSSl'lSi S3E*W#S.S..6Ml 'WSSteflA SftSS 
flatks a.a€ 'i^ mgUt t# m %#ii « tb# watsap' 
t» fe# a® ««pl#s w@»- t# «o®l #ni 
S m-» <»f »al.tm w#y# atdiwl «t.««ii* ®b» 
ws al,l©w^ t© pp©g'r®ss t&T XB li®ars at rmm 
A 1  ^ir®pi^  0f w®  ^ aM«il t® A«w» temeterlal 
gyowtli* -AM tM® cff- testes mmm -mm*-
t# m^&k t'li# ©f »» lyttrdljsiwi 
s-taf^ efe »a» 0l#«r«€®ai^  filt-epM tufe© ..flit^ tii' 
aM t'li© lifdrolyais «>apl©te<ft wttli aeM i» imt®-
olttf©a at 3.§ ir-«ia#5 St ts srfcy 
ti© aia2.t®ft«» fli« «>lmtS.oa w-a® mis& «a  ^
t« tSO ee#. 9fe@ starefe was as. -TO^eia .^ '^ gawi. 
r®8i#i«« f ir« »%«»& w@.» ifa«h®€ 
lOO i5e» ©f a stills 
waS' m 'f&T -fb® ^qpSf^ o-lyptS mt flltfi^  
tat© S-i§' #e* wltjs&tpio flask#, aearly niit »A©-to  ^
«g«r» wer# tliaft 
wMwmsm^ 
IMpttmmtm  ^mm @f t&@ «xfcimet« wiw 
pl|5«t%«€ k|#liAl fMmka ast t# a «pstp » 
a wmt®y b&iai. t® tfe.® si.t»:@is. 
wer» stall# t# cC^aetal. k|#liaWl aatlaa l^. ^-. QiiflAi.t»-» 
tiw tests toy ««is ©f tMa«t tte# 
of tiitrat#®, s© timt tti« » .^lfte4 was a®% m»»&« 
§»S 0pm .#81^1 @« mf Ito®' f:iji«.lf g»wi 3«siA»i# *#«•: 
ii«®d ftt»- -wilMMsI aw- aetkoA was 
tfe@ s-i^ © as Sm mtmh%» 
p00titt 
«#th©t m»#«l f#r m&m ttaat r^ i^^ MMwftwa. 
to J Sariw ani. Safaw# Csi ta wM.0k p##ti^  m* 4@t«w4liiA 
e«Ieim» pestat®# In mrnrnrn @,mtfmm  ^ #f 
the ttm%f ^mmA restiw#'*©?© «.xfc»ot#d wttte mlS. wm%m' m& tl® 
©•©M'watsi? wmm aa  ^ to a i@3«w® @f e@» tetaar^  
-If-
eaM© ®«atla#tes»a ©f sc l^» w#f® t®' 
liffeolfiK© fel» p«etlia t© tfe© s-olut5l© s^Jaii salt «*f feetle aoM. 
fejdralfsis ®m« tH©w®a to cscsifciame ove? al^ t at fooa 
fet3ix*«-» . Bi.« SO .ee* #f mmtt& aeid wm® .a^#i@€ t-© 
thm 8o€l«a- salt# ®its wm allowed feci staiid &.wm flim 
SO 0e» of ii©lar emleisis elil©!*!®® wmm &M»€ fc# fQ« emlelws p®#-
wm allQw©# t-o ntmA ItOEtr wttii, f».i(sa-al0aa3, 
slialciiig. It w#« tki® a fefOil.#. and wasliM 
til all eliloi?Me« wem f©a®v«a*. ttt® presipltat# wa® 
Iso tared b#fet3.®ej> ArtM t» tfe# #-v&a. f®i? IS-
fao«ys aM-w«l^ ©a* at# p®-©tla. iiras #al<ax1*t«t m. fete#' 
Jtipir# eal«tiiiB pmtrntm* 
• ffc® p»t#p®$tta was €©t6yiniii#A %• tl» rssitm# 
tl?m. tM# peetSa «xtifaetl<ai witli kf&mh%m%'Q a«M ia tfe®. 
mmmtsk-m a% p®«»ts pre«swi?# t&w 30: fto® 
3WlMti« was lnt« mms'tj 
ig@a, aat tb# was .•^ .'Tiy.' %&« mmm 
as im .|i©©tla« i® «« p'ofe#-














































































Gf tM mt mwA m«t -Iftfi*. -alfalf*#-
1 • f 1 
' t .1 '^ i 'Mftir 
i • 1 
r lAt# 1 Gat «iBtSaioaslir 
%Q/IB^. %Q*W t*^  l#.»4t t,4f 
11^1/^  11*1® m-rnm Wrnm 
Mff©:r*#«s s» »®t ,g3?-®a% ia tte# 
Ismt tliti*# wgy|:. rnwmvm  ^ wppp-«8stes #f im tea*-
li^ , tl»te tmp mm'w^ It to® titot tto# 
aa»t«-» mftmmmm ^@p»©»#at sy®s» we%io«t »#« 
#!»«« Ifi© 'p#!" eiaat; mwmm  ^ It i# msswet feteai 
g:ir»t!i im ttf -Aitft. 
t©' %@ *ttfc ai^  
PS0Btm 1 fmm pMM m  ^%bmm mis  ^ ocmMm  ^
%mmtw» tli# $m «f«a^ wmt &tze mm 
m mi trniX 
•lta«"M«»t» ^  w«%to «£' tfe# 
wmtB twm. iA®t» vtm tte# $M 
•rti®wts® » to stsi mm ffe# »«lt 
'Tk^  ^ w®i^ t ©f ©aiplf •«!% *«# l»« tliaa- ^a.ft 
©f felw lat#' «t* £«t«' t««ts tteet to ^©#1*. 
h@%tm fillet-wttfe wmmm9 mw& imvASmw tUm %im Mt# 
-20-
Uncut• Cut continuously 
mms. tes h«m wig»st^ m» rmlmtrnA %# -©oM »sjto %&»«#» »»• 
feMt a^» in m mwAltlm mm. s^prn^m t# 
hm mwmp%iMm t© mM iaj«yy tlsam tte »» 
plasfes# 
In t&# rQ#fc» plsafem fwm iMm- m.tim%n^ 
mmm dtetenaiai^  mmtj fell#- Ist© fall, 
.mm aapliiat# lOQ «i« i««wat« w«  ^
€lp|to4 -^tft «» ®ir«s »latal/»€ «t .iO) t# M 
Ummrn fM 3?&mWm mm ebmm M ®#.. 
tftUa# t» Dry J,a tk® wmM» «f a»€ «siKt alfalfa 
roots. 
iKpressM «# #f fr@sh w®ig»-#: 
»,.t St.# 58,2 M.t 
10 /^^  3t,® 40,0 *^§1 
6A9AS 3oas 30.3i 
la® 'eat# tii# €wf wmMtm 
tl^ # f&i® mmw t# wltM-imwal. mt stsrM  ^ • 
f©#as a«r m %%.m. r®JPi«y# #f m® w-mmrn %« 
|at#, &wf- latter-t0p vmm'mX* aa f^e .©f toy »%%» 
ta %&# #f- wmm% m€ m% pljtit* .i&twty ®»-
•staat tli« f»il# imSMmMmS. » wi-
rnfesnt i§ p#i* •««&% •!»- iS3ty *t%#r to fte fwts« ' &ils 
hm fm % tm mm& a©t4¥@ mmmlmrn t®liiitt« #3? ^ 
I'oot# im tte® 
fog ggwfe .^ «f emt 'aaa  ^Mmettfc • 'Ifeefafat ©.tes.«i?^sfcioiW: 
•*#«• ttp« tfe# «toai«cft@r «at ®ff top- tswl^ p^a#. -of tto# 
fcfwt flaats# 'M -6 half ii€ ife# -«ife»e& plofe was- is,t a':^ 
MmM ©f %to»- ®o-»tiw0wly mt ptrnt *«» a#fc •«%.• -n t^assk 
tost »©fe "bmm m% «!»©« mt ptm' !ta« 
-at iwtWf iat'^ rmls# IBiig. fm»' ^@fc« 
©a-ftaig lii# MBtli -<3^ til# w#a%^' mm •'wy «iM'-®al 
-all fldts. dw#l®p»a%» Insist 
tto#- »atiiii--«tt®lj mt flanfes ••*«« a |js?«Mdlatt#3.y ^m imte©#*. 'Hi® 
.fikltag® WW 0mm tm «pp«raii®#* ftoe fe#igfefc'-attmltieA "by 
plants ••« tE# «fe»«k timft was' m% S m %©f gspiwl^ 
©f It 9w$t wtey ite®s« pl-ant® wmm- M 'iiMii®* hl^  m' #««-
|!ai?»i-fe® toitees .@f tep.,gfw f^li'tn'tlis- ©©a%SjM-«M«lf «it p1,#t-
1« m% teiwa,. ® -«•«««-' 
tmt of f-esej»^8 1® -fell© tmrnmr mm ef«®pa»i. %•#-
gF-«at®r gf@iftli m%@ i»-.f 1» »w®l«t«a witli 1higtoi-|p 
Tim rat# -®f pl«t® fi?«i wassa-t pl-ists »» 
vQTj mmgm# Ttm mhmwM 'pimetteallf » t»p ' 
-dtiTiig ffe» ' :iw«- ©tifeaia  ^ .tii' tl# -lialf 
of -©oatlwotttif -@M|>p«€ pi©% tfeat w-as »wifc 0e.feftj«r S- (imt 
pl«ts failed t© m^ Mm $wm%U mwm 
tfe® 'wm -iiilld, alf©m% bat 
eiant 1i@p #»v«X.©pM»t a goei eip#p- #f hay* tmt tli® 
plot wss 
, woiai^  @f g^TOftli iM tb© sps^ag- ^ 
tea«©sting tmw, mo.&3mMn m plots*- Bi®-
aatter^  was €@tapai»»l Isy ds^«s IW gFa« ss l^«® at 
9S®C» for 24 hmm^ 
Tmhim Tl@ld an# *tt«r' :te 
difformat fall ©ittlapi., . 
#p®«» weights* 
a s 
im 1 ?» €^t #i?3r 
Unsat §•46 M-#S» 
Out #^ly §•24 23.4f 
Gut late 2.S6 .SE.>S® 
Cut eontini^sly 0.0 «• 
4»t« «li,w tWit tfe« yidlAs f»«' «SMt aai. «i*ly iwt 
mmm mearly tfe®' •&«#* ®te staais w«p# ® If ©»»%•,, .!«%• 
@fc© m wmm m% mM iwy 
.g<»S .gr«wtte»- fit® %m yI#M fir« tfe« 'Mt# #«fe p%m% mmm 4»f5»«B^A 
l»y mm sfest^# m itll pi#"!®,, the «tai^ 'liat b^n p»w 
€».@t fey wi»%#ir ldlllS,iig;» w«®is taiwiWt# 
iry a»tt«y ©oufcent; tto® tup g^powtli tipm «11 w»* 
nmrtf ®i®- ^feal #f €s^ fey 
flieats, -ffafcliictita, %m fail «tfe-S«® t» tsy 
«at feefc "figi«»» 
t^ .a3L «0B«Hiat ®f €iy «» Si# •• 
to tmm of 
fk  ^Jat# «%: plmts w«@ as to .«i»f#a»SMWi: «:# INit 
©airtf «fe wm& mmit f!»%«•> ^11# tli® -e t^liMsusly m% mm» 
if.iitte' MUM# • 
lff»ii:% gf fall g#8l-igfe«i»<». -e€' 'Oi^ bM. . 
Wwmmim$ test® mmm 'wm t# 
mmm&Mtlm r«siMms# %m mM cC pla»t». fwm timt-
ba€ hmn .gtv« -dWIff^ rTOt «fett.i3g 
©f- tm® plant# wmm .teg titm field msM. iV'&mm at 
tmmrn. »»# pp@par#i Hit tmrnMrnm lif-
t&# rnrmrnm- fte.© tmm pm%Uim mf ttet-
.ipo#t» *©r« e«t »# tt»t tife®-- p«rt4«i f©  ^ wmm mp»_ 
1© tote## iQBg, Aftdf ti»- «•»« thm 
plae@€.im th# ta |af«« 
Aft« tto -ps^o  ^W-&& tto.® r#»ts .»i^ ' 
liela m% f@-F %*ot Umwm- m€ fe# -feteRir ewt* f«tt .©.f 
fiiQi# fp« fl«t mm tmrn pottM la. mm t» wm 
gr#e»fe««is«* wmm tateni « t-li« mO^ g&mm^ 
e<5i^ itloa of tli® plmts.*. 
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wIM^^m^ fiw Umwm temm*^ 
JLoi, ,®T«i -itffe®*' hm^m- rn^i^mm® t# £wmmM$^ Wmimmls 
tUmm wm 3.00. -'fer mnt It my "be liatw -em  ^
posar#- aM *•!§%« a^w3pmi^-&. t&® kill..|j0g p®l^  1fe« i*o0-l»«-, 
•»toi. C4-31) €«•%#.«£.»€ Ulm ttllifflg, peiafe &f wmmm mmrnm, 
mlMlta, -^mT- s p@fifl4 te tlii® f»3.1 aM 
t,iag' ti^ aa  ^Iiflj @t tii# t&llmSMg a® tetosi fe® mrf%m 
m tBmpQT&tixm •ai^ « m^ty Wmlmmmf Smitaa sxmmm 
mm- Mllfti mt irmry li-Mif- ia|ttiN&A« 1@ «l#i» fe^at tMat F®sist^ ra®» 
was lost dbi?li^  uprti^  «aa s-m«i»ir# 
11 :^ gapowtt saf tte. tmwm pXwntn mm sfewrtM ia<ft It 
ms t&mt tUm teas fMqaeattf mt plmMB tmm Wm^ 
fmrnim^ tp®at«@afei uof^ iPmpMlf mmm %%m «m»m £wmmu%l.y m% 
ptmta* M Mmm mmm- tb# fx»@#i©at;ly enfe ,pl.aat# sppeairet ••%© "fe# 
tet wttMM t»© to four ?/a«fes a few sheefet w#p# np trmt 
tfre er^owms, Wm t© t&Q e?c«t* tm 
im tmtBwmm wm tto8^» of tte# x»®i^ .».« »ffly ®f ttoe 
that »t«rt«il .gri»»th wi*© ip-pawmtly- mmvmmXy ta|m»A». 'Bsls was 
mh.mn"b  ^'Uim' e@iitli«#4 «it of ttot b,a4 pip®--
m teaftng Wm tlito Tm.wm fe© ftsal^ 
#«ats If ©If® »t «d# until tli® tests wmwrn 
f»fr«^Pia pla»ts frf« pl«t w«r® p#tteA «if ©tte©fai m tINi 
f3?«»giag ©3p@ri»iBt«,,. Is .all. tfcidr© wa.# m 3.® i^ s* #«st••s«^« 
m-iia. pl«fcsts». fl3t@ of flaat® ««# 
farabls t@ ttet ©f flaats frw tli» »»&• ^#ts- that latt gtiPWt 
fell®, freQ i^ayg' tipeafea«its» • -'fli®: 
tmmm tslaats tw^m. mt -aM unmt I# stoom iM. 
figa^e t*  ^
: 
. . gl#M of fb,® mttm% ©f fall mttl^ 
mpm ttk# aifulfs, M %im. fi»M was -tot®!?* 
sia®ft, % staMj^ : ©ff qmm#*»afes in -f^ ach pi#!;* fti® 
mmh^r sf plmtm at ttji' bsgionlag ef m:^'TlmmM mm 
ana mab«ip- of plmfea s«:nri^ iag .la, tli© sprlag agata 
*l!i« r#a«lt8 mt fcb.# f 4«l.i tdsta nm m%mm In t»bl# §• 
faM# S* ^ m%: ai^  MaUm ta tim UmlM^ 
.,::t..,.,x:-ui;:. , :^,: r , r::, v or:r:r :  ^ r 'i • : mr. •••: t, .rrr t: -  , . .• .• 
.  f s i i a t e g -  o f  im mm 
Uneut 7/2S/Si m 
Cut &arlj 10/8/34 W 
Out lat® 9/1/34 W 
Gut oonttatt«>»#1^ 10/8/54 ©•# 
It wmy mmm fipm tbm  ^Am^m tteRt Ife# sb«»M 
ft IS pmm •«#»% ip«At@%ts«i tm. rt; «•€*.• -fiiis moi^  
ami tfetiatag a# lfli» ©f 
Iftt© ^«et lat« apMS the a wr-
1#% fc» ##M Ss Sa: « stFttets® -fiw pl»t' 
r#cei^ ng mm lati« m « SI 'pm 
««fe ». -fte® pl#to mt at a®»m,s' S# -^
 ^msmt t» ^os-et m£lf at Sf 
tocmt (Jut eontiiiuously 
-so-. 
m» plot«tow®t W& f»r 
xilmt&T klllla® i» t.h»-««9®s»d p-ortlo-us  ^ tfe« s^®t, A til# lii^ . 
wm mM tl»m0i feM» plot a,ft©i» tte m» b«g«®t aM 
so«@- e€' plants wmm terti^ . *W wlat®®"'- i^ tk mix. m-' 
»*# ia$to0 &f s'©il« Plsntf- so- mmw&A ttieariH m tii# f @:y©«ta®»'' 
•of umv-wt-m^k ttes mlw ©fa 
less mmmtntmiMg plartis* Wrm %W sifeai^ otot @f 
• •••©raie it i« im^metlm'l.p'hmmm'tg %©• -mim m fi#M of 
lat® «i:t alfalfa wltli ©f s®il tmw pmtmttm tmm e#M» 
"mmrn 1® r-mj el@se agre®iieat l5@t»seB ft®M aM gir«Niiili®tt«» 
3P®8alts,#. It s#sas t@ eoaelioi# t^ fe October a.i*t 
w'&TB t*ie mmt moatfes mnAmr tti® ©«#ttic»ii of Wm-
Miit foi?' t!i© B^ms& of rm&vm aad i»itiati«»ii of lAi®!* 
@m.bM S^am alfalfa t© smT-tLm mrnvmrn wtigtt«f w^eatteH'ie* 
fte© w#atl»i* ©®i»Siii oas that #t»tal»#d ditrtog fete# mJ©i? part 
#f th.® fi-aM iavest%&ti-o»»' imm mm t^io-wt gs«piilisia.lf 
in It mmj  ^ tl»t til'© fall a&# wiat©  ^ ii«a»cMis- ' 
w#i»0 mwf good t«#t periods fmr hmMumsm stvAtrnmm Thm fall wm 
mlM, 4« -mmi€®md to favor a wmamlmt type of gmwth 
wliieh.fawM eolt fii® iri.iifc«r ma ferf s«TOr®» 
(gl5 stat@« ti»t fai*a#r» ttewigtoowt Xw-tm r®p<arted ife© wtiitef of 
wmm tte® «®st mwrm la years# •Itef 
atftiiia: alfa'lfa w«r© s#wi^ ly 
12G 
Pig. 3 
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i 'i m 
m 
'Bm ww© »a3Pif' %!«»• ««§«• 
tlcm®: Mm f^m0. a« will b® tmtmr, niti^  
in »ai mm fmll &A wtatof' 
Mtf of tts# &Tm mmm -mt awt 
tfe# i«if- W'SS effeot ®f iMs ti?©«to»at -i« 
%li@ y«©ife wmmrmm- mm «ai. is I® tiML#- ¥» 
,l®@t m # to tfe# ttuper 
aaA lw#i? m®vm ®.f ftfe# r@#t» ^ 
i^ rtw alfalfa# 












































feat ilto.'«pp«P 1 
M %%»' HMHi 3 
m0 :$M til# mwiit miF im 
%3m ^m3Ly im&%i,m Wmt 
idijtt# #ff®@fcs laf' It a'lJNi-
iif fe# w#w-. ti£.^ »i? 'ttt 
t^ -aS Wmm tlis Iflwiwp •§-««&, 
#«£•» 49X^Pt» it«i. tlaw 
tl» 'fwte##. ma## Amgast 
tte# & l^mw•UmaS.,. wm gr^ ly F©diie#4 ta incli^ -
0i' fe#, ts ifee 9lmts» j&® $M mmMP^amia§ 
m^m «i mf im pmit 1m Mhm w®ml% 
»f tbi® €t.«@i#e«-f4a  ^ t:fea-i»&# 
i.is» 'lailml m»<i t». Wm ©«t 
s#!*-!®® Ife® mm:mm»& t# ife# #1® %© tli# -o-f- tM## 
thm iMMMtm F^'As-'Stisn mf nsw t@f 
wfetA ®* w#Il mm t# i&# 
ia th® a^@» isf tfa®  ^ «% pl«iit«.» 
©r#tts# la- til® &i tfct# plaat# mhmm tl» •tfe# 
pi^ vloms sisatli i« - putrfe at X#«»t ife# wmm'1% 
ifsis @f 
mA .,gwmAm»0- ^mmttm: tm 
mttti^ im ®»3,ir wsui tajurton# t» ii>i« alfalfa 
;tl» #f 
tw^m mt $M- mw^lj ©etflto#  ^ wmrm 
#f ,aisalfm«® a.i«» Amm £a iiibl« 8* 
®«: i®#t r©#j»r»# ia th© upper tla?e© ws  ^
««i %l» ^ felfa  ^Wsmmimip 11. 





























1^®#© fiats ih®W' titat piasts wer® M,^ m te all fcl»» 
f»aetl«iss ttias tfe® mm.% plaats* 'Th® s^mvm t»©re«#®€ to mil mm 
ptmtm dtftag ,Sj»©liifel® sli©wi 
tiiat f' «t ttlag wl.t& tb@ aeswalatlon atmretg 
€@3:ti»ta« a»d «©,t# feydrslfsabl^ ' e.rnrh^i^mt&Sm Th® Mtfermmm ia 
•all f mmmt as4 astat^ lMamsgif a3  ^ wm?y mm'-' 
mptmmm mmmp^ $m :»«i««i»##i©i3ae aiBg-si*t« ^is ma^ hm. mm %©• tim 
wmth&r wliiiii prmh®M.j-  ^
^^ewng .aetiw l©a«s th»t w®i?® pr©#ii#@€ #is€»§ §©t«i3» « Wm..-
%&.%& e«t pla»t«» fke fmsticiis w«f® M tb@ 
plmfes tiiaMfe la til® e»t plsiat®# aity^#m was wifeiwa» 
frm %tot wm^m f» t:fe@ iMtta-tl®® mt nm gr^wtlu. 
fb® «3Pf#@t of trnw^T-g t&# t©p@ upm tto«' T&mmTwm af ffiei* 
alfslfa Is mlemt'S' Mh&m& 'fty thmm tmmwAmg Sm 'lito 
TGmw'^ m Is pTOp r^tlcsml t® fell® sweifi.tf of %hm. %rQ#.tE« 
laijftt and fe«K ti® »M yestataas® aad of fell# plaat# sts 
sbowsi la tmtel@:s 4 «i^ . @» 
Ifee TOwpiMilfelm ®f tbt ,f«®t r«s#CT»iS -eiilj ai^  
i9ri« «lfal.fn was , 
ptmitn 1mA gmm Ist# €fn»iiij^ y# F©»wlts ®.f iaaalfs-*  ^mm 
Bhtsmt ts 
Sij#al.iNSi composition ©f roots of TOt &»i *mei^  
' •  "  '  - - I  ' . '  ' < ^ '  '  " "  
BP5m^Sttp5i 1«29@ OaPil 
l«"r<iaa®lsg 6«57 5«S4 
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®»s3l' tii« 'immTvm of th,® vmmt SrlM f^alfa'wMcii 


























































































































































































Trend Of Heduoing Sugars ia Itaout 





Aug, Oot, Nov, 
Pig. 5 
Trend Of Non-Rednoing Sugars In Unout 












flaat# iB. m ave3?ag0 %m%m &m high, as t&al; <£' t!l» flasks# 
fb© ea l^l®p is tto© d®3Etyte &mTW@ «iP tk« mum%' ttreatamt i» 
mmamiM^rn wi%fe ittt© &#.s% %# %lt« tm&ms tMm 
flmt# mA wmm M Hgmm 1 tM IStoe 
immasm mt tMs fmefetoa to mt plants waa 
%o pli«t©.«5iit;li®sis itntw«tM »®t hmm 1j#«b expsefeed i» a %ms 
fall. 
It nay %© ^s#rr#t t&at atMmh mlmmt ilsi^ p^Rp#a, im. b« l^i 
QMt ftsa wamt alfalfa awi»i^  tb® fall Eomwwm  ^ tb« ia« . 
ersas® tm. wmmt plants waa •©«% ia Wm m% plaatw* 
,% refer®sat@ t® figw® f it mj fe# s#« tMt »to«a ilji-
TOst rarsldl-f -tm %l» raspttt |>l«ta mm&mm® wm tssreaatug# 
i^s sti^ ©-sts a pelmtSo-satblp h&Mwmwk stai*@h iiM :« tto® 
mm band sad .siaer©®# md tb@ wJtefe-#? eonditl« ©» %%m ^b» 
T&mlts report.®# Mi?# ami. 3a <»fffit®©ti«»a witto ttb.#. 
ladleat® tliat staMl. im m, M.mt»r mtmwa^m ©a,3ft*aii®^at« .ia al» 
fcilfa# If, U&wmmp:,. 'Stajpeli te tli® fitf an a©tiv« fatet®(P 
ttt liariieali^ , it Is stem tl»t ttot ia«t plaata hiat a 'd»i©ia®i ai-
•iraatag®* 
Martfet Cm) teas f-mM tslmt tli© smmm&&rf wall l^atostaa®.#® 
m®&%. ®l®v©r ar@ fi»«Ms tl»@ li1>s'if©f« ab©w ®f tMs plasfe 
AwAmg. tEl3-« see®ia't s.eass® aai s«®#®ta ttoat. t&@s# .sesi-sfaar®  ^ ^s»-
pmm&m em-vm m ye.s#i?v©«* ffe© im fi|pa»» B & 
mommUmt lii^ ©r iralwe for a©it lif^ -«il|rsabl© m&imTMlM {lt«iii®llii-
1mm} -In tl» moat pMnfes« • ftils b@ as 
an liistm«@ #f r#f©f^ »:s. It iB :p>s-siMe# hmmfrnTf- tfeat wall 
Fig# 7 







Aug. Sept. Oot* Nov* Deo 
Pig. 8 
Tread QP A«ld<»;^drolyzable Materials 





•ug« Sept. Oot« NOT* Deo 
aM protoplast a» pspa3.!l^ . mi" 
aetie®#. assaelatet w±tU M.^ stigas* 1#»1# (2B)m IM tMs -eas®  ^
pi-Qtoplast M,tfmvmmMMt%.m. w#«M fc@ exptetM %& te«- %!«©• factw-
s©.t«ially im ®§.M F@slstaiifflt@# 
fb# til# ml^Xm al%F«g©a is- p»e-s®at« -^ im fig«r® f» 
It ta eb.mm. tjfeat etitttng 'is®r#m8# In tb@ 
s.Qlafel# aitf>^©at e«t#afc. of fe# •p-oafes whieSfe w« toy tl«i 
plifflitit# Ttom ta sE»l«to-l# .nife -^^ a MmmAm 
lai^ t haw -to# t®- ppsAs i^a adviaatag#- -iii^  • 
so-tofel# iiifcipQgiMi' was €®flatfc©ly is tmrmv of tli-.® tiiieiat- plaats* 
Harv«y (lf,| lias «gg@8-t-@fi ttet p?0i1;-®ia® ar®- ©&as^€  ^ to soluble 
f#®a» teiNtetlHg ita€ ttes ©seap® pt^ mtpttrnitmm A 
-of ftgi»®s- f «ft€ 10 will mhm iac©t ffe# mlmWkm ®lfe»©-
mmamMtijoim sliapa la tM.m mm of- p'm^ 
tmiM l^ 5pol'f»l-s sAmm pi?«l:@ln m miolubl® ®tt3P-®g<®B l»i?©as®d ,i^  
thm siffit-® rat® -aa# tm tM &mm& tTOafc-a^afes -as ttoe s®latel® flpeeilai* 
Tb® tread t£ fell® Sa-potabl© nlti»«3tg«a i» -©wt aM ijaewt m.lfalf«. 
iwsftlsa dMLstlne'fc Is tm-wm -iC tb@ i^swfe pl.«rt:s If m 
M,0k v-mB'mwwm of pr-at®to, liltrogem. Is relat-®€ 'to ^^3.# r-#s i^s.feaa©#» 
AltbiOiiglk %%m tr®aa tb@ wmm- tfe® .«i»e- tm «at 
•as 1» xmmt plmts., th,® tjn<eat piaats werm a.pprnximt.tmt'sr IQO p@3P-
®-®at im till® f im©ttoii tfaiaa tb© plsafe# -at #j*lt:S^al|,. 
So^«b#r 1 %9- 3&&m&hm -aoi m »«?•# ftabl# pr-0top-la«a 
ai-gbt b@ © -^©etifa, «a fell# protopiast-
wiBt©  ^ bardliies's*. ISs®s-« €afca -a. b#-
ibmmn Tm^wms an-i i^ antifey if .not i®t«3.4ty ®f pi?#t^ -as«-
^ig. 9 
Trend Of Soluble Nitrogen In Unemt 









Trend Of Insoluble Nitrogen. In Unout 





ug« Sept* O0t« Nov* Deo 
mA Tmimw Alfalfa 
lift lys lummSk mm SBWiiB'fcV 'l^jSH- tesa® «wwi8i*i8t*t:«<  ^ 1« 'fc# 
wl3at«ip l«.»il,i»s» S.* wm #§«»§€ adtvl.«a%i® %# mmikwrn i^ t »• 
g«rw« i» a.lf:alfa mrlstte-® tMt «&fff«F wl^ tf fi«M 
i»sp«s»« %& .»li.# m att«tpt m.M wM&m %m tesl'at# m-i^ #t4i» 
©mliiMt %'te®# i®gr#»« iC" li-« i^ai«ii# f#r tfe® -rarie i^®* 
t«iilt itui %»S» w#» itti.#A» ?®ip lito. :ittfc-««s^ afet vsil.^ y Ittte 
e@w»  ^ mM im t-fa® t«^w- 8  ^
emmm wmw® •««##• mmp%ia  ^ mM «iatlffet»I 
S^aSNSS W<M% nil# B-Sffli M "Ht^ S *BfcS®»iHS te. 
'&m fmll iSPw:tte •iig 'bmwi  ^ :aiMi^ taiig#f m-iris.tAgg -rf' 
•i«lA'^  •»&§ w«sto-f».r tSil tma  ^ ti»t %lt®- laii^   ^
mXM^fm MA wate mm ai^ k tm m tli# 
M ttoiis %m% tli@ w«#i w-mm %m t&t-
•mmmU isf lut® f-i^ 3. aa & piBstlsi,# tMem Mi«t4-a»«« 
a .^ a«M t®»%» tli« 'feaipt %m& ©iassM to ifa# tfti'iW; 
@pottp*t mmw, -^mrnrn .»4 t.»a«r* •%# r^ anits «f m«8»-
wmmmmmmrn m® M f» 





















1 '^ AiMr 'Ha#' l^air-Sn litsM « ftitl^  pmtmis^ mm-0 f«ll 
wtatw litlli^  ^f©if mrt^ -fes 
#F©wt®L..»aa«-r6®sfa-fj« w«# f,» m. @«t 
S«ffe j^p^» #.» «il« €«t.« M»fc®s- wmm %»&#»,• ^3»- toi3P% 
gr«r 'Wi^  Ht'ia# «,fb«r liwt Ife.#- %«#»• 
pF©^«®A tm$ 0em%Um. km mw %&!« tab!#, 
%^9m mmm m €«flait@ 'pe-itttir# m-wmt&ttm tl» 
fall gMwtfe r@«ttlt« mm im 
fi»M iij#«ipvstl0»* tii.t pl«i« t&stt mm «fetfflila't3i€ %» 
late &11 #f 
&»: 1# ®®M -Sa i^^ - tii« i#»s i^wt^  
gae>fe y»»rygs-  ^ iaa-i^  mA #f mlfal^ gn.*-
att»g». •|bsw $M. wi» «%«#-• 
tm tm. r®»ie ^ mm* 
fsfsawi^s tft #®M y«sls' 'tmm mB& t% *«» tbaigl*,, 
mm ,8tt« 
&f _ 
t« ©wfdlafet eoat^ mt 
mm 
ta tto« mBP  ^
m* 
fateli 10. E#iteeiag, n<m-»s^©i^  
@f bai^  ajsA 
3, 1934. 
Results €xpr&mm4. 
tr@Bh, watelit #.f 




drlmL t r t a f e  Gmmm 














m Sjb tinaa felit 
g.0W 
S.7S0 
f@r fey tit# of tM'S# ipsrti^ 4#« Itey-' 
aM If «]p# firsts 
iai ft# ly^Ai^  #3^1: 
it -S'iwwi-' tli^  if«ilA Mm %M 
 ^ -ir'H^aw tfc« mmtm a$tiy« 
img m^O'm m mmmiaMm wtfc  ^ tl»« $M :mri»-^ Smm0. 
with «l»f «aft 
«g;»» wmM m ^  mrwm t# tl«® nmrtsfeliHi 
ia ord r^ &t tb&t iWte# aest hm^^g. 'hMA tlw-
tfc® #@xts]ria,. .«tiiSNitei, «ti uttfco#*-
•mmljmmm w&m •*?&# •«« as a t^lsead 4® •#« pawt-* 
g r a ^  » €  f e & ® .  3 P © a i a t ®  m w m  i t e ^ c w f t  t a  I X # '  ,  
fatol# II,#. ®0i H-sasfe^^Fati®® im tim' .r^ fc® sf liitr% aM 
•3Ma-*toa.i% fa3?i®%i## #f Alfmlfm m 19&§» 
Besiats ®jifr«®s«a w-peiNg i^i^ ag# m& r^ «a 
^#s% w®4#t 
•'••' '•'• •• •• • '•• •'• ft ' • f• •••'' • 
fayjig-ty . $ B»mMn i t mk%@vi.m&: 
5.166 t,$Oi 4.366 
i»$6§ t.iW Mvr 
Gtxmim fa4€ 1.422 4.1St 
©i^ if crnla <^w« 6.976 t.Mt 4«cmf 
6^090 g.2gS 
Mimmm Coaww. 2.SS6 4«m 
f&«s-@-€afca iiWMm-^  tM sAmilmMiS'  ^i^ ma^mMi^ m iC m.M 
wipi©ti«» l.»iiar,'Si?«»«sp.s«.felT«' #f• fS«M. p«f'«aa«Ni»« 
Ittst wiif I# i«®ip Is €)(s;^ fefis %'tei^  tlas' •©.•lit«F 1m 
"^ mm* If 1«, iE-»s®®la.fe®t wife 
&% @By %# 'ihBiF#i9aS' fiEf^  wp#. 
ffe# st'i^ ete f»a®stl4>M fip®a t&t. vair-ieM®# d®. a©t ii«r «« 
,@r#at ms tfe« #jsft®iife -is C«a«»« ®tiawi' 
S.m 1mm- t» tlit» -r^lety t» tto®. Mt 
fell® staap-rii stoaf^ -^
stgK. stayefe ®.f .Mi -if'lM latom. 
f  
O O O O O O  
« II « il • • 
o o o o o ©  
Eiiiil! 
o p o p p p  
<x>o o !<*  
l-i ssfjJ 
_ p. S o 
 ^^  p> 














I ^ f  I  
! c 
I ® 












*a® %^3m. %h® a«-
e»ll®4dal. • fM tw® fmlifomia. aiii 
Isw w#r® is totai atti*^ #a tlmn tk® ot1»r 
M®8:-sfeAtiiil,* 
It lm« %#« timt plasts' fe «ga» a» tlisir 
©iit©3? er An^JSg 4®»ia®y» ftels ia©F©as« in m^ws tes 'beeii as-
j 
•smm  ^ t# t»# F©lafe#4 to liaFtl»i«*» «.^ -« 'feaiw tmmm «sl^ ei 
F0l«s- % -ocj-sfecttt ©f 
lmi?% aM vmirl»fct®s wa» aft«r frlast® ba# 
Jat#'faFt4#l or^  t® i^feang©s tfesfc 
taM pla©# aisA tf passible t® msmw wWb fcarii.--
.»««»' 
faM« iS» X»^eiiig, aai fe®%iA .is tli«- matm 
lai^  a»€ w.i»4©t'4#® alfaifm « »rr-
^5«P 3.1, l.»34# 
l«»iaa%-s r^»,s«i€ mn • wgasit m 
fwmh m$,^ t hmm-rn 
'  M  $  ' • • ' • •  1 '  
f: «aiaim. t • $ 
liadak l#est 4.824 6,454 
Qrijm 2,068 4>*4m @«SSi 
Utafe C«»«i S.104 4^X44 7.S48 
Qmlttmw^m Qmm 2»S5i. 4*1  ^ &*im 
Mm E»@ei &*im 
AfisMs Gmmm 2«?4t 3*1^S 6«S  ^
fl^  >;data «l«w tlat ttier# *»,» laa inai:«.s®- $m fetoi 
$©3Lli>iiasJ, eart»»Jif€Fat#s t® all .^ylug mm  ^ ctf 
O0-t©b«p# B10F© w»« « teMiag #f tli« «g&*» ewfcmt. 
m mm m% 
feller 'is 
«&ll# we» 
witli immm wlmte r^ I 
colloidal. 
•iii©tl«. mt timkstmwmttmm. 
m^stm wmm app 







of tli@ s*#oA;is ®f 
















is-: %wmmmm €«fepta» as fiill pm:^mBm mm 
%f %mi. tet®fc#F M imj to®: ®%-
aifleaat that Ife# »si*# mrlefei,®# »mtjiia#€ l##s "Sk&x r^niMm 
M. tmAmmf fe» »©«Malat« atawit i^ € m » l» tte@ 
t-3pa»sf©wati« 0f frmetl«ai# tn tfe# a«f %• 
wtblt tmf t« »M-» 
1&® m^&mU r«As©tt«* m w«« im 
S®¥eafe>»iP dtei^iag ts sS^l -w&wtmtimm Wtmli, C'®BW#tt 
ami •!&# s#i€ fir»eti« wmmAw .^ faii'IS' ©«»»«• 
iHf 
• -s If 



















p P* m 
w lHl 
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f 1  ^R m 
K H ® <N 
fe e 
tri O 0 Wi 




#i««HS-r4 O H 
 ^ {{^  1  ^
« H # # # 
a o o o o o  
. #  * ' t  • • »  •  •_§• 




•luti jiyt' Ti •'IS' 4  ^ £3. 
^ S @ 





w 1*^  
|.g 
wMM- tliiii m-mm la tto* ©ft'ltw irart«it®«* 
aifeM i^BS to all  ^
la mm%. -slmda## ®f tMs »t®p# tif morttem it ig. 
m t r m m l j  ^ d 4 . ? f t ®  © f e t a f e  p l m % ^  t w m  t f c ®  f  w t s t « »  
•aomtfcs ^#'1;®. »iiAfc-l©a @f »ti» Wmmmit,. 
©®«©ate©.i» til.® tfeaw#t «TOa  ^ %# p«ait •^ 
slfalfa wm-^m twm. mri#-%fes r#pr'©s®mti^  'tit# tmm mww 
hmv  ^ aaft £a#a& m.m te#-©«««# st it» ^ fiia»«s 
aaa Ayts®» C?«B©» was ®f tt« fe® 
mM 
wmwm mmim »f felfe# la 
atteopt €t8feli^4«li «3mI twAw vaFfeti.«. m tlit-
l3»s.ls ®f %&® e&««l«l. «f t&©i^  'iwt wemmtmmrn. 
M4 Hi4a«iagJ|^  iwai-pe^eiiig 8ai<l tofeii !» Wm 
mf mod Mplmtm. mmmm mlSaXtsM IMf 
tmm* 
Results 02p3?«s®i: as pepswist®®©- mx$mm 
fT&sh we%ht of" 
'I ' • • 
. ' 1 .. mmm 
uam i^ sid- i«474 
mmm t^sm Mm B.em 
— Jg.— 'iUb "- iMi-M'a- — ..^. Ma -wnrA iflni ihiM rfli ^ia- -m ^ •^-- Jim 
ir»io<l im S»a^iJk#. 'fii^f# w«» m #li^t i.msm-mm-,$M a©ii-p®te#iag 
altars $M Awtsm&p Iwt m €««»»»« Sm amg^^* 
Mmm wmm mt a«rlr^ y M mmm f!SL«it:«Mi* • 
Ife 1«. mmmrnrnA %imt. mttsMm. -^amMmm mm m 
m M ^ 
^ m 0 m 
# *jrt^  P  ^
^ «* f&  ^
E E ^ ^ i  • m§d. $• MP 
: ©  ©  • W W '  # • •  
* « »j o  ^fa 
<ji^  s if <i  




® H 5* 
«i H o 
ffJS^J 















sa H »-» ft 
• '• m 




'd iS S3v 
W ts 
<t^  
* • ® 9 
roH 
«c» f^ O 
oo k H 











































t S* 0 M 
i' ** 









 ^ P 
m '0 W 
 ^ if  ^
m M' 




@f Im&mM wmm tmm 
mrnwrn^T %'^ m thmm was mmm- ia$Mme  ^
to ®©»si3t#r tlitfB til# wa« 
m pmw &m%' ta l^ ii«Kil« ia %l3 '^ MSxM 
v&Tlrn^m 
ift«r tte mmmm mmtMr- mt mim r^n &»€ -pa#®#! aai hmimm thm 
plants wm9mm& mmmlmm «f t&© iwt# ®f Ikt^ Rk 
am€ jy?ligii«a 0#M!» Afaifa w®i^  s .^ta tmw 
at- tMsi ,p«loa wey® aai® Is a» 
•til# 1® !^. tM® at tit# ©rat S%@l»-
<41| %l»t mj lai wljafe®!' 
teat tfe© eyifei-«l p«i©a it. $m  ^ hmSmrn sfT'tSf .^ «ili. 1« fes«w^« 
ffli# remits 0f tte®s« •ffiralpis* «» »fe<fsia. ia tatol# 1#,. 
fatol# It# a»-s'®iii©li^  asA total ®«ptw 'la hm  ^ mM 
-fC mlfftlfa ®» M:g 1.935# 
tsfiists* 









'fli# iatm tkefN® .»«« m immrnm M »0a»«i»€#i@l.ag 
in to®t& iPaJ?td'ti#:S'». fb© s^mm wmm -eiw 
t» 'Meipfili feto.«a- 4mPi.mg B®©)(mb«p# 'ffeoa#- i.smmmm w@m s©t tti® 
s«i3.t  ^mmXf sfiitfei«l8#d ^waua© mm t®mm 
mmm w^% f®fwi4» ®f' . mf-tett## -fii^  wliife®i» 
ia|wirf« A..number.. .  ^mm &mmms. mt A3 -^
%imm C«MSt iajmiTf». S.»»  ^ thm rmm wmim. i@®€» Wa -SmsA 
wmtm fcw»i to Ifc »w %m . 
fl»  ^fesd.resfts is- Arisfifia al,fgtlfa »&«!. sitj^ r: ««%«% 
*« a^® was ¥#j^  litm# M.timwmm& 'to&^mmm Wm- *«i»-
ms fitf» -a# eiwpsni.tliis w&m  ^ mrnm's^^m 
fm M tto» wmm •• la 
fi«€#ir t® ®©# wlat tte®# fyact;!..®® fas€ Iter^ yi®  ^
wM wlsfe»;« f&«- 0f fraefetdw m letwlt M t& mimm 
tm tafel.# t#» 
-fmWkm i0# rnuM -aat^ ptei® ' ts 
tb# j'oots i# bai^  «atA  ^mltAltm 
. , « fcrch 2%, 
t t t mSM nyoro liable 
r .  • #  s  t »ftt#3*iias 
g.W 4MB 
Qmm ®*tiS 5*768 
It is sffcoipa to tM.« tafel# feist 403K^a f.««:!»•# 
wistef», a.# s-lSgfet immr^ mrn ta 'mA 
t'km wmll €.mm^&mm ts Mmm aay -ms^f txM,m  ^ tli-at .«u  ^ flarffe 
In a, stfjaFst® s«mpl#s 
.pmMM  ^MitBmmt sirs® if #©ia.#©t#ia m fek« mmB -Hat*, 
«ta»  ^ w«« A% €at#, tfc®» w«.« »® 
mMQgmtt-m mS 'mmmmevwS.m ©f •stsg-ai? t# st:iii»©lt« Ifctt a^M 
t^ mW  ^aafetflsl r^ wiiaid nt. apppo^atiMti^  fc&® #«» 1#!P©1. a# 'iji^  
pm (1i iHi wii 
•^ w •sFt^ tiiss 
slB®# '&mmimw-.m tmmmm ta MialE w» gi»«at« 'tfeaa 
ta Afftmwm. .©»»»• ftou® sltamgM »-
aidM®€ fmtwtj- »n.st®at mm this p©3Pt.o€« . 
f^el« a» C®H0Mal|f 'UMi-eoll^ tdal «€ In 
wo&tm #f tear%..mttd mm-hmv  ^ dt alfalfa 
mwm Si, 19 .^ 
Remits ©,aip»»a©# as p83?em%ag# %asi» 
#f wsigfet #f im l^ea* 
1 .1 .1 • 
VvAmtw . tMMhim wSATPmmmi-Wm&%mW,m' mMwrnm 
fia,Aalf 0.500 . #««44 
MMmmm mmmm #•!#» 
 ^I«ii^  mm ta fcs  ^
mf .p»rl#i ®i# ta^lnia# l». 
tM# i^i,l<»r«p tfcsapi Avtrlm  ^ dtlmw fM#. 
p«fbablf fete..® pmteiiR i»»l««tl#.», w^ws. 
w & tb#. iiilafel«. n$,i!e©&im ta Arl«.«»  ^ Ikut • 
la n%tr^ m Mm Aw^smm mmsm was ».t m 
as til lisHs *^ 
1® f'igai»@ 11 «» mhmm ^«ii- -tf ^s«^w t^a LaOafe.#. *• 
lta»ty m&& keis-mm, a It !«• sliawn 
%&® t©'l*a3.. mm '^ tli# t*« w®« 
aatil wB@.« %%« t#ai#y v-art-sfey t» «g»# 
tb« toy •!»»&»» ts t«t«l sft^ » 
•mttm Wmmfymw'^  mmm a«« t«  ^
staiNsIt m in.»« w«M m« tte te# %&m !#«% iai«l^ ' 
Jttst Awtmrn .^ ». rs.f-tft tmmmmm Ss 
Pig. 11 
IVerLd Of Total Sugars In 
Hardy And Non-Hardy Varieties 
Of 
Alfalfa 
Feb. Jan. I>eo« Got* 
a ysswlt @f %te ^MMty #f . ATtmm t#- w# s^«a &t 
®.^  %m m girmt#? ©m i^a®. tlwaa .:ta. 
•a# ©:-0wpt©««:s ste« 'Ja t&ts . in ilt® 
of tib,# mi^ m w^m l)©g.i» %m mhm #f ta|w^# 
'rnmm. »ailts mm M a-@r#«a®s% mt%h tta® S :^iawfts f4i> 
ife# faiM  ^ %lja% all of tfe@ -^©s-^ srf^ s w®m m«  ^ ms«4, 
£s ti^mm It ai^  pa?«s®at®i tF«#s  ^%!©• -la. 
a.M •iwsa-^ s '^ TO-l.®tliiS- #f it is, A#m tSiiit 
Ap-t'EDia Cia«n»« 1® SJI tMs thm %m&&U 
%Um %«»% j^ ipto4» Ife® twmds t«iElaKttt® mmm si»ll«F Sjs 'ftirtit 
maill D«#«%®r w&i® toe»0ts@'tm 
as ©mtrasted fe© a p?-®gr#asi^  €#e-TO«»« 1® Aflis»m» Wb appeals 
ttiat tfe# «Mgfet .is«r©a®« $M Wf ¥» #i# t® 
0f S0ltttel® f©-ffea.ps s«er»#« « .@E -^
'ly lite »%lit fe® t® b# t» .Ijiiilfe'ti®. 
water mwA %m p9mm&%i^  € l^e©a%l«  ^m,m %ts«m«, f&w# 
tli-afc tte# mMMMM&ttm ef 
i.» mmm %l*i» it# mm- 8.®«wa3Liati©»#. 
$lis' Sz^sds' tti© ste '^iA 1® &pls@sta msM ®PSSB slSsM'iB 
are mimwm M B.0im IS* It wm$ m® *®s mm*-
Imm? im tteaa M 0«i«« atts 
Is py#baM3  ^ ill# fe# fe® d^y-oftst ®f' MIto »«' 
#.i«it-ra»tea i# tl» a©t4¥# «aiS t^®a ©f It #as  ^s^ss. 
tbat mm mw  ^ a®* am st-efiiNi  ^
Pig* 12 
Trend Of Dextrine la 








Trend Of Staroh In 































Trotid Of Aold-%droXyzable Material 
In 


















Oat. Not* Deo« Jan* Feb# Mar* 
Fig» 15 
Trend Of Total Carbohydrates 
In Hardy 







Fig. 16 I 
Trend Of Soluble Mtrogen £a 
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Trend Of insoluble Nitrogen 
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Pig. 18 
Trend Of Total Nitrogen In 
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as4 4f m:0km mm 
it®,, it mmmm F'«si.s©iijtolii %® ®xp@et rnmm ©@M ^^sistmat plmt# 
teaw ©©a-bifflit# I»®@.3ti0 {gt| tfc«t 
e#M MraLiaw# wtf ^ wmmlt mt tSfmt 
tb© pp©t#plast wfeie& i^«g tt i»est®taiit tm -prs^ipttatlQa, 
f^figs«iitlatt#s h0%n^ t®.p©jaa«»t •«!& ta parti l^ tiai-SiA 
1  ^a. ii%b#i?' m&sE' $m %tm' ttsmm'* 
M all tfe#- 3..it«ra.taw mm t* .fegsi#®! «•« 
9m i^ s©r%a»fe  ^ sai ^ tMs 
ia"f-©s%%m%t« vmm fe# -Ite^oiraiW' p-roteSa 
tfe® aaeffilt w&W^m W-mQh% fewtt toy tfe# 
ta wa%<«f, t© -^ f fo^^at p'-0ri«4s l^ «siag# It «« 
%&«t -fell®®# 4#fe#'Wl»ai-i0(ae' m%m^. wttli tto iafea, m m.% 
aisi a»ia-t •ifrtfii «.iit @m. is^A %m oorrslaitat#. 
Wm ttoia- s%m% ISO gima wir® -si®-©#* 
pl«ts w-rnm ittg iwtm tfe® ftel4 tin# *»» w '^mmwrn&m 
f^ @fe.s w®» w»s&®t irm' s©il aissa Hi® F«©%S 
sai3pl#» tat®' mmAl -isat .ffS'mmS. is. s f®ewi: «fey -^
p l^ -fes «t@t"la:l w«i maS>0 mp t® SO0 «©• with. €i,sfeill#f 
aai M' ©«.« «f mtjEta» wmm t.li« 4a « Mil 
t« «fcyiae1l piriijslaii, aisi. awsp^aft %ke® to. 
ia t^ teaS %-®«a -gwrnsA » te®:!*#- it w« 
t&fmm &f #b«»# 6l®iai# ®ali.# »@r@ 
M- «isa%©» t@ f&sfe aJ t^ lw» #»" 
««ip  ^ 'Wi# li^ lA wmm iafe #»sIX 
mms m&m tl»a p1.a©®i 3m 
m r^nmm tmt- gj."r«a &t %!»»•• At «» mA #f tM 
i^t©a m& sMipl## w@  ^ l;liw#t  ^ai^ la li 
-ftos p»#«i.ptta1;« was %# 
mplMrnt® mm^tss ®f fcte ssaa# aeteftftl w&m twmmtermS, 
t# kJtliftM. flasSa (withomt f®? 
g#m 'i^ teiwlaatlcrai*.- S«ples. •#©;?©- als# *b«s3£#f« ,^ 
a«Mifi«i. •^ th «-®M a.iA hwm0 t^ t# m ®t@s® wmm. 
f» IS wm# tfwsf®wi€ 
t» flaisfai 
^WLm M »ie ®'f mms0 m Ip4*s. 
^mtSm mm 
tatei# stability of proteins «P 
ir«ots dtig Soveraft^ # 1.3,||, 1934., 
AetAlfi^  - - 17 ..S?® 
0<>F, 4 tos. 2.5*70 
• OOF, 10 hrs* 18*435 
» W • 40 tos.# t0.5gS 
•» -aw* 4 to... I3..s  ^
« -i©%. M Mm* 1S.440 
« 4® M,f» 
f&@s# fet^  Aw t&a% th^F# wm.» a pr^ stpitetism ©f pwt©-' 
gip««t#F a-smat •«f' im. »:«sfi,«s f«% #%• tm IS Umm» 
•aui 40 -feswr#, f'toaa fi«i «f^ l#s ftlmt w#f» 
miA ms tit# l«@r 
im ^«,p?®©tpit#%-©s 'fmm Bmrn^Xm tw^mm. at ,^ bm mt %li# m  ^
fe®fflp®:»te-es-» l^ ts . «f 'iaflleat® 9t m 
^e^#lyfei# wm^wm ttm -posiffifc- mmm 
&m Stability M* tfe# pm^»i3m «f l«t@ mt ftrt#® 
3?oots dug lawi«t»a3f 1S|, 1^S« 
-• - i«,as 
0®F, 4 , M«€4® 
« oof • $i i«,eo 
« # 1»*. 3.i«SSI 
» M: tes=» it*4i® 
It #iw fe# tfew# m.mm wm. » 
gdl*%.S)« t-l©  ^ aa4 'smmw^ 
•eif aStirngta is tfcitt 'pp=««l$!^ S.ta%«»• i» ©ft@3?«# tm 
tto iM^ea^s® la ^@©ipitat#t &M f«?' Si Umm mm 
.s«|*l«« aeMlfi#4aii^  aa€ Sm tk©«« ttmmm tm 
%mm^T mw^ Immr 
la t.to«» Fe«lt« ait^ te/fetos® ®-f tlMS series 
it g#®M fetaat tit® rnm&mt -g# iiS,ti*i^ <» %» 
wlik nltw^m »at#at •of' t&® plsats t*« pliit#. 
f#tal «law  ^t&» immt mmiLm- to ^ 
la ai.t»g« t&«i t.li« iat® «it 
Si». Stability dt ti*© wit 
alfalfa 3?©oft8 ia.g IS  ^1^4# 
t: ^3 t 
smm t; t 
• • • • • -  x!IP00JL|pl^ Xu£tW0U 
Nidified «• 20«63g 
w. i h3?s» IS»@4§ 
« 4 h3*s# lg*340 
•* OOF  ^ M hm* 3» 
It fe@ #l3s«rr».i that tfe.# acl-iiftfet mmpli®. gaw 
-fldlis tbmi si^  tfe® fer®at«att» 
mi m% tw fosii?' hmm tm mil s€ipt<wi 
•giiws M&m psie4pt%«:tM %m tfe» 
imtM. f wm pl«ts twm mm: a map«ii»ls«it of 
tb« ip^sults f«»<M all pl#ts de®s mt lastlfj* ttet. 
»©y® «t plmt® liftw tfe© Imm »fc-afcl# 
% this Im fiaet So>r fstfr-
sn^®»t Itot tl» pi»t!.ii.'»®  ^ of ®i.# imm: l^ -ty plamts a»»® 
wmMJy- &&& -
Thm0 mMtm pr^ #».ablj .iaiieat# #©«« ©f ft# gli0rfee«ts$s '.^  
til# ®f -i»t.©»imiag tli# ataMlity ®? t-i» ftew?# 
•Is actml pp®®ipl.tat;iate #f aS.ts»® i^:j» tmt tli« :iae,tlio4. mtmrMtm-
wmBt ij© m h&fmm: aceirot© qmasfei'* 
feattw 4ata «« he. pp-^ wat fo-snlti. toterpr®t#d« 
mm mA •»• I»a^k ari€ lrt»» alfalfa atff« m 
wt€#Xy im tmiw rs^aaystsa t® ©^>11  ^ it was #tsirabl# %©. 
€«t#iwJj6e- tfc»- »t8Ml.il?.y ®f t^ te: i>r©t«Jlsit ©f 
«-s«A ir«*l©ti#s wa# tb® »«» as tl»t -ffen? -ta® 
fatol# 'fit# sibftMlltf mt felie ®f terif 'm»» 
varieties- of alfiilfii whim ^mtmm 
.^ ®e^b@]p ISg, 
Pi»ec1.fltdCed 
Ladak WsfcA wit|w 69*2 
fsas 
Ladak • M-ldifJte€ .iil.^ #Mtt| u»§s 
MrM&mk ^mm 
^ #F:, 
w » » 16.3S 
Ladak 19^53 
Arlsona §!P«i m ® « « 1.0.68 
Lada]£ « im 1 to# 
» « «• 
11.05 
AP1ZO0E» 0flfflW m * 15 
l«dsie m * » !»«» 
« « « 
13•SIS 
Arizona 0#w « * 7.06i 
,• 
ffe® -iisel®®® %h« fast- feteat ®'wa -weiPf ilttle -sf 
tto» ts' |^ F#^ptfea'%®€ ^  a i^s- «i tg 
hl^  altr^ « la % -^ mxtm^ -^rn fhi® iiisiiesrai l*f 
t««t to, tfc» mmh Ife a -^13# ©.©««3all^  tl»% tte® paiPt 
of Wm .iilti^ « fF« tlas ^©.©ts *at« sit*®-
la all ^  «%• #®f• tm- mm. 
l^ iiA -lifearM t;l» of i-INi '«» 
l»d assffls®# tfea% tfe#  ^tl^ ® plmt* *««M fe« l®s« 
p»isiisttat@d mnd feair® «p3.ai»fei« f« tfe®. 
®i« -iata iatieat® 
»©i ©smtipitli.ed aai mmm of tfe# i»#pa.a  ^
•mst feaw li-#«9s- #i« t® .it,®ti€ii« 
r#latiom 'tsi' w&feei* selttlb'l.# . fe# »M !»•» 
M »» mmmU &m «i«» ^aagfts Is tli® 
•UmprnmOmm Is Im^m  ^'it; s#8»# -t® 
ttoat tlat is ®QW-@imM im. -efe-ag^s# CtS-J 
feas suggest @d tha% l3tg^41s©«s 1# ttia «sf a afeBietaml. 
of »^»s -it fc© 
A'ifff0»iit:iatl©a fe©ia@ €®is«i€,«'l mp« 
fai?t lE,itl^ t®.t ty m .^gar ©-oneMifc-rafete® to ili@ •fetssa#* 
giilistaaii»8 gpe-Qipttat^  -fffm tl^ g e t^yaet lyr 
%m& tti# eoft3?s# -erf* li»©st%i.tteius tfc »««-
©to#©!"^  tMt to elefflplug, fcb.© t#:itr£m sxtfeeti^ os., m- ftlasst mn-' 
MOmgsaM-e ^©alpifcata -wa.s towrnAm Ife wmm s«gg©.st@d ttot if th« 
axtmet'S worcs - byifeolf^ M 'maM &-mpm<  ^ w$.%1bl Wm <dL«ii'®€ 
mmt'm.&t tM-t in •»«te0i.^ , pm®m W'i«X4 to® mmrnrnim 
rnlm'S^ sxtmets alt® •AoW'## a J#l.lfi-li^ s |i-r#eipitata#:-» 
It ©sBiB©t to®' sta't«a -^ fisit©ly tbat tfcls l-* a pFC>4»% 
protoplAsaie jSiJpf f»r©iit4.at:icm,|| iMt fell® «l)sta»e# i» 
wlfeii-attot# ai»!FaJ aoids with, tli© foimafelctt 0i F©#ieiag 
flbi0tli»» lJM,a aaterial Is &f mw ©®ll wal-l. 
#i*lgttt. Is 1% i'» ia »«si-»%«ef whX&h s -^.-
fesfe» it ai^ tj b® • se-tlim im ftioima® wafew % S -^tl>i.tl« 
to pTOt«tSaig til© »«©3litfci«  ^
fabl# Wm Blffei?«tees In p©d«ctng shti® hj hjdrolirEl]^  
olearM and miclear©  ^dextrin and stareli extracts 
from csat and uaeut Grlra alfalfa, Hovesabei* 11, 1934* 
HiimiHiil.il III l«i»iW>»IW<B|W»WWIIiNWl>BiWWtllliWSBtWW»»*»lMIW)>MllilWl^  ^
• t lyr* 11> 1934 : 
#3Etya«isstKBctiv,.ejEt« 
!•§» 0»itS 0»  ^
i*mm « .  
• Sa^g-fea».#g gye t^gitatM fmm tti.# stitgite" ^ gfeisaet Iter 
I#a€ • • M Is tlia% ife« sabstaa-e#-
tb® tmm %:li© pl«fca was .gip©a%#:r tbm. ttet 
t&# plaats« fill# foswd 'wmwm ifti--
^a» tMn tfe® wtm&%,tvm. %%% wm® ^rnptrnm »f tfc© 
©ell@©%l©at sls&»©€ tMs  ^1» 1®«6SF tfe»ii i%' 
wm aarfBg A|>i»i?eiit.lf fe!ii« etibstaa©# follow# tti© s«.a» 
.as %%& fl«ls^n.. mxtTlrn. mmQh  ^ a p««»: t» la%® ai^ . 
«flf ll0Temlj©? ana d#0f^ ase4 tHereaf%.«!••» It ts al.so shwii tteat 
plaits tli.at if@» eat m'tsbalm  ^m^m «f tM« aiitJstaa©# feltam 
4M til®' I»t# «t..a«€ mm%txmma%j ewt plMits# flits fm©tl©a »a» . 
la. Bs^aalsar tliaa fewt h&m mg&$M tfc fors  ^
-nore i?e«fa0liig' mxQtmn tUaa..^ d me 'fym. mm S:mm s«Biplm» 
•flws 4ft fea 9m --asiA sfca:p©te,. «3Efc».©fe» am 
stgatfiesist aiffw^©.#» a-r® gfeownu., 1%. Is .quite pr-0l®¥l® fcltet 
tills 8tt%afea»« is % diffei?©ut.latt<ai pfoAie-fe tliat saj tee e«j:fer®ll®t 
til® laas# tmetern tim% Inilvimmm  ^ €#xtplJi &n& 





®f alfalfii ns-fA is ttei lartS.»#« 
&m is W* 
fa%l# mit®mwmm .in BSgaa?® ^mm ^  
«# eleadTiieft ®«(i fexfefla fwm U&t^  
-ami alfalfa  ^
s 1 1  ^ i ifsi 
1»XX6 l#i^  0«54  ^
Qrijm 1»164 i-*$m tt 
Wt'iit. 0.527 m 
Galiltomia Comw« i 0»?S0 !.•«§ « 
a»acio0 Cq«I^  t 1*440 1.001 





.-tafem slMr f|^ -witMn M %m 'mf--
i«%f M4mk. itm-m 4# » t@3ft^ »y im tM# fra,©ti«a fe® 
W:mA #f• -ttii! (isaEtfto* l&i® iii@y««ii«i, i&ljt- ft»-
®r©s#»iif ffe# W'tetf sliiK-sd a to tMs 
W^wmhm whm @«fc«at wa» 
$M wMm wp *«« a. p««tll#3.t« 
m«m imMtim mM tlii# m'bmmm-m Mwm t&l# 
mhmm it® m&m t® 
$M- m^mm •©» a?© -^ ia •# ##M 
fra«t4« Ia« a#t %#« tof0sM.g,^ .@4. P'»@vt«isly «« .Hfir m«- ccjwld 
l>0 ff®® tint ts pa i^al. 
^rnmmm ®f this -f«fe-st:aa.#» 1» tl»- variett®* tte^SiP' 
tto#- 11 
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•at:s f w«s is m t# mm M mm. «ar-
i®%f feaA m p#fe©«tia3l i^s%ia eMtte@B» %.Im» tli# 
^#«© mml%B. mm Sm tafel« 5'l.« 
fall# Btm ff®%#p®etla ia tli© !•«%« #f ^aaft »Ksa-^ ir% 
<€ teiaa alfalfa*. Remits &t% ^expressed as 
ailltgram# csi^tiPi per 100 gm, sample. 
'  ••••  • • • ' • • • • ' • • • • ' • • •  ' •  : x , r ; : r :  r  ' .|:- -t.t, r ' / '  ; •  V , :  
ysi^ @fey t Q&tmm Mm 
umu 9,7 mg. 
C^?S« 10,4 
WJttti 00W» 10#®t 
fcw mwSmt Q^mm. 6#€f 
Timmm #a.ta !:&« vei^ f terty tmdsM 
t:lM. BXi^ ©f iti® 'w&TiMtim Mm WmdLm Qmmm*. irlw 
la. fc.fe.® biggest ®:f- a,^  ©-f ®i# 1» %lil» M&mmm., 
tfe« •.aia©Bg'^ -: w&^TiMtims a©  ^ »#§ .s®®» t®. 
witli lm««m m# p#r©<mtag» aF». m 
tm m t.0 ^iMieat# »© 'iirejet r©latia»^p .asi 
•ffe#' -fc^® -l^ iJW.- w-a® A®tsiBiiaftd« 
Qi %tes@ ikx*©  ^ p'i«s©«t@€.l» %al>|.e 32« 
St.# 1» istsw al.falf^  .< l^l«©t«i. m %W%m 
©©I; 
lesttlta mm «» aHligFaai^  tapit# 
' I " mmmt WrnSmm » mrnm^m 
ms M*m m*m 
-8i*. 
tb#- fteir® 
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'toy &f «apli®l^ » 
#i«afees» t®p r«oml not «|,y smpip'aas  ^ mttm 
a»ettffl«lati®a iMife pr@l»My »snlfe@d ta wltMrawal of earfes -^
drates te ttis fo» ©f sugars tm tto.# ®£ mm 
g]p'cwtli, C®n»#cp@atly,# tHei^ e was littl# try sstt#!' acowwlmtlcm 
1» jrf©-^ «Rtly out alfalfa plants# J3«i»iE  ^ t&@ &11 aoixfcto ttat 
smttmr ©©at^ t was qwlt© -e».ns't--aiit., lowet©!?,, iM th.m spi'li^  
the dry ecmteiit wa® 1mm tbaa th© fall t^@rt.aatlc3tl» 
sliowed*- fbl» ls»«r try aiatt#!* eoat^ t my toK¥@ t>««a At© t© fete® 
malstuy# ocaitaiit of tli« aetlf# 2»-#ots is th© 
f^ll ©ttttlsg :r#aae«.d grmtTn to thm mwkttmmwlj Mt 
plofes# tefe mppsrm.tly lat® fall gyowt& ta %to@ lat® 
cmt plefes*. $&©• tl^SS) top s« shews "by thm yialA-
of lmy,was eoasM@i?®bly ^«atea? ia fell# ani easily eiit plots. 
l^i©se Atitemmm sr® da® to ia tb® aaauBBt at 
kllliag' oonMset mttU %m ¥-lgor of snTviwiMg pl«i%s»' was 
a ms&tlm .e®»®latlc® feetw©m f»«ptea©y of esttln^ aa^l yi®M 'i® 
tills 193S ®Afctiiig» 
iSii »feiileisl.f.i'©®sii]®, tests mt thm fa©t that tm-
#at pl«ata aljl@ t© a<|i?© fi*©#glag: ttes cut 
plmts* ixii«t plaats wsye apparaatly ia a »«?•© <5^0®-
tteas tJie plants* ill pl.aist® light 
tj»-©at»iit# bmt B» tb# f r©©«lag p#rlM w«« l,mgtlieii©a. tfee «il* 
plants failed to Biis. ?/ss •p^aMfely'#!•©• t# tfe© ©ffeet 
•o:f the t»©atM»t# SJI yedtelag ••©arfe^ tyibpat® ires^ rv©®* 
®iis asstti^ tiom is is agf^ eenint wfk <1^1 te «M.e% 
to.® f®i»a febalj pregFQsaes wto®a e&nM.^&m ir# fwormbl# 
f#f pbot«5a%.hua3is laitf; «afav<»p0.tol« fof mfii m%ilimfet©ii ®f t&» 
syafetosts-M f«ds# fii® ^©getati^ e eojt^ tioa ©f tfe® ©nt plmtw-
•smsgsst©#. tfeat- liaM«iii.ag bad not prc r^a-esM very fay-# Peltt^ p 
mtti fysdsl© CS4) stated tbat liard@a3.iig In tto.© fell appears t© 
"b® ©aaalatlv© and extends over a long pei»lod» fli«a aeeorfilj^  
t# D@xt:®i» 110) top 3?®-ii@val iiitoil>ife®dl tfe® li«nl«l-i^  ps*o©@gs in 
tfct© OJt pis.antis Isy aff©0%i.i^  pbo%©sfiitla«0l»« 
,Ffe<p0fet ©utttag of Sfdmrn alfalfa l«w©i»tift mie ro^@t 
Thmrm mm a ai.ffe»iie® of almisst 100, €Wit la.tli# 
s-BTwm as the remit of a stsogle aattlag at tk® mad of Attgast,. 
lv@ry st«dt#4 showed tMs iiff©r#»e# exempt soliiM# 
-sltapog©s. wfeleb itofiswea a atall^ F aiffer©a©« la fmr^ r tli® mmtt 
plsmtBrn It is.trae ttet at tMs s^apltag. dat© timm.wm a#' 4®" . 
ei^ ^as# v^QT tb© ^eirloi3@ fhia failai'© t@ show 4®.er«as#s 
tm tto.® p3,®ts was p»Mblj <ta® t© ftiaetlosi^  the mm 
Imt grmtUrn How0v#f,, Ifc is. ateim feMfc tli# e-eadifel^ s t!i#, 
mmmml&ttom of F©sw»es -ai?® £a tfe® plot. 
^#,8# data tend to C0iifl» I.os«ls* (22) iBU^ssticm tiaat lar^ s« 
lag m* m'M reslsfe®»# is a tjpe of MtteFetitl&tim mideTgm  ^ ' 
toy ttie pa»topla»ffl wMelt wakes It more resistaufc to dlsorganlza-
tto« &¥'• pi?««l,pitatloa# H® jRaytb®®" suggest# tiMt this is dop-snd-
#mt. »p®n rtjgap ae^nalatim, Altttomgh tli© swgays iM mt aa€ aa» 
•mut s©rl#g dli B©t sfaow €#©id0cl aiffereae#® at tills ast©, thm 
p©t^ tialitl©s tm mmm  ^tfe@ 
a»a fra®%t.as» wht^  f&^ar fell# mmmtt plaats* 
.i£-4W ITh' iai II III III! I I llllliwgi HI •>! .^Mk i|.i|i»!tft iH|-|>f|i -MM SBMAjMfc. 
MStrnT^ ia «te«»i, ^ s«% -mstm^mmm-
••Us EWIi* @1 .^ W^WfV^-0 
esl aiffei»©iwt«  ^ lai* mt .m^ m^lj «* fl©%#- wmm: m 
nflt'tiitiilliTrT^ i-ftt- iMi'tfl ilia alftHi W" ilMi" MM 'JUTLXTL.liuinifr iilteMM' il'llil Ifrh tm itii'i^ Hi <11 Mllli JX:_itt_niua:jiS'"it  ^MHMK:L^ k- t—-A^ --A' 
mm»- .#f mm^mm Wm m%%i3  ^
1&§^%y SSlil^ BS I^toA' Itih®- t ^an» %%<». f 
$iyplSSX|f SliB' IV'ililji' ®t&W®SS# fc*:*:' 
ttlly ^meoM l^ s#: imm^^m mm I® 
SSBSIB** f^ '}' SSAWWS 
tefM. tall $m t# ^  wtt% 
««M ''3mii#ttt^ * 
$h#; '•^ «Bi^ !wfi# s# SSllAiS' eeS-loSSal g f^ef^ gaaa, M^hW 
t» %|t# ifaMttfe i^/a^ feat Si*#. $M Sfcerofli^ biwB' Wb 
-^ mm&rn. . M ^ «feiA»' i# m fb®ti» :te ji^ i.at««i^  » 
e«. -^s i^a tte% Wm wm%M "^m.mmm 
•«^m ^m.. mm- -111  ^ j^iAiir |t| rnmm m 
#f #tai» Itot ''«! »••• flMifes 
•t# mm- m twrnmrnm- 'I® lAtm^ 
gm&m li"«»»li^ @€ •mm&m- t* %» m 
®f mrnrnrnm $M fc««m«8s* mmmrnW'ft 
3Lm iM mmA 'im Wm 
ilttl® «% » %m^ *f»®. ti«i  ^
i^wi feett©!* af^ ir %m #«Mi,. tl«ia 
I««w»t -m& tm^ t® 
-.87-
fli# aiiowmt of tti.© root FesOTV#® In myt^ tlas 
liaFty mwS, a©»-toai^  alfalfa as omtraat® ,^ witk tto® 
.smfes, off« no etMaBC© tfeafc hsx'^ j varieties as swell ut@ slg-
sifiefflfcly Mgh@i* im tli® %hm. mm fel»' tion-tMPa -^
gfwps at ai0f tiwt Ai,i^ g fall, wiatef aM mT%j spri^ -. ©n %&» 
QtmtT&wj, ftoa-fea3*% mrletts-s Q«ife@ f»qw#atly i^ y© ta. 
B:amB -of ttaaa tlie tiaifii®!* ®©'i?%s« 
•sag®s eomstlfef^ sA a swll#? ptm-
tioa '^of jp-#ot ?&serTO8' m fall admiseM* fhli mmj 
that atjgays &.r® tte# fii^ t swg«a?s fepiiM Sm phot^ -
sf»tb®3is %m as awefe «» feM leavss w-©i»® 'tmt iti.rlBg fcli® fmll 
noi3t%l3ui'« 
fliL# -m^mm €arliig tli© fall# aM w#!*© 
qoil;® e#astsfflt^ t'wlst#i? witb a laeyeas® t«ra.^  
spriag* fhis lae:r:9aa# to a»»-i?@#»©tag m.^m mm %hm instilt of' 
stareli -an# Aixtfia tm ill# aos-t 
HiB sfc&TOia is, ms-tt fall rM. #sais.ttta%-®d 
a »all p t^i«a of tJm wm&t roBBrvms t» mx  ^ &ftm  ^
AmilfB&& fm a%-awte '4s th® #pi?l^ skm&i wm t-«cd©.iiey 
tewaipa o-f siigaf' fe-o- st«F-«5li» '&«# -soaaly### »-«ni «jt# 
h'mt&r» any laafes wei*® i«paiia#d» rapiftltf wifcli wMeb sta«sli 
Atsuppsafad s«sg®-sts €tastatle a©ttfitj la pespom© %® 
l-®w feeffi.ferat«i?»  ^0ll:k#f ©©aiitioiis# 
1%© <l®iEtyS..ii» iasr^ asM raplily wliai stay  ^sli0w®€ its 
@®1fe deereas®, Sii-s say wmmxi ttatfe th© atar^ ,,, in t^aajl of 
a«r« was sosrfsrtet iat® •dext-i^ # Tim €@3e» 
t-i»ta l^ aetioa. in tarn, 'hmmmp sliow-s-d a f&p-li deeraase a® fall 
pmgr@sa0t« It is big&lf pi»ot>al3l® tfeat a«tyiit was 
t© «gaip«, 
Thm mitfeii^  tf^ eafcseats difi not tmm tlje aeetjMlati^ a of a@M 
imt©rials t® tfc.® sais® «teat m in tli® ijsmjt plmts, 
ftiie saggfissts ttet tt,;® 01  ^ plants v&m f»cea. t@ g® i»ij« wlatw 
i» a, Imsm mw&ttm tlma tfe® wae«t plmtsm  ^ fliim 
dlfferenosB aisf feav«: «>mtril>«fe.@i tti tlt@ -ii-ff ta stt-nriml* 
Imrf Ilfetl# efeaag® was -©l>8-®rf®t ®ft» mtrnhrnvm' 
*Bx9 seli &|«:r©XysaM© material in varietlas ^©mta@fi 
^0 staMltty #f tills f«t.et:iraa mggmtm tlmt 
it Is a#t a» w-ferltlm* It is a 
tiatiom |JiP«ib«tE i» ©Blf aiffieraltlf attae&eA '6j feftfrelyKii^  
mzfffiss* "a r^# was m dlffercKee la tlie- af this ffaeti® 
ili tbm %yieti#s 0pemtm mM tm mm, 
m r let^  tbm i» th® flteteF#. 
• fli0 salnW# -Bitp i^^ ©® is tlie sliow®  ^»» 
'tioss hut no mnsistmt 'bw'^ w&m 'Ifewty' a»t. uou-'imr^  , . 
vai?i©tl®a.. fh&rm was an liier«ag© is tfee «3nt>ls nitrogm af all 
vari@t-ls-» airing lat© fall* Tt&m was « ««rp in tMs ffaeti-o®. 
dwFiag ©©«€i»^F, b«fe am. imirmsm t&wma sppiag. Tli© drop ia-wia-
tew say feafe 4ti# %© «ai#®te&d fegfiB# aetifltj of 0oli.* 
Ill® .,ittsi*®aa® la was 4«« mo Afflabt • t© tli® lif€rolyfcie a-e-tiia 
of splifcting 
%^mmm (it J wMk *^4; ^ mmp wmm 
i&t» t«- tl# vari®ti®« ia tlt@a-ip- bmeMmm» 0mim' 
mmmm- o# StlSlF 'I^ SSKSife 
#-te%' •!&«• •«i»i:r^l#A ^%m. m mi?t.©%i«ji rnitm m-^ 'mttmwM 
w«M. mMM mm t# i»t«%t#« M m^m 
®f tewilMn# m la «,^ MI -toiliii*. 
fl^ iMW^- 'i^ %mBA^ of' #9S.loidal ^Mr# -(pit#. 
 ^  ^'l?''^ ri i^ 'i iiiiija iwrtliflt iKnt^Atdi ''*'C Amw JMR H*-* ^®-W' *fiw «l||||ypiJ-®*iH» w^BSSwrn, .p]pir*Hig mm 
••:tai«« fef la. »©!.«»• iii^ ^ t^ ' 
^1X«€ isfeft ••%»»* 
tsfiieitfe® * «»si0t:«si »I®tiiwi, li® i^^ tt, «»i ^S«iis.*, "a«i-
SUM iippi^ s t#' #f' 
•'iappwi^  '%#<il£i^ <^# ii*y' ^ enstS ^3}«if,'ag SMs' ftn- A .awssnsw of toBfAS *^ 
fb;@ 9-mMM «»i • 'iai^  
if^€ m% Justify fwieritl «s« ©f %te»« «# la^' 
9^0. 
twm alfiafa tMt Itai toe«m 'Sato l^^ c-feM t# 
©St oittiag wmm ©ollestM imai8i#i'.i^  mmi 
wiMtBT aai. %im fes©rt©.s aefc«f®iBe€# 
Ffeqmat: euttijag 'Cba^ed TOot ^m%U S© emfc tm mmm-m 
fli# r®o1; weB-mmm w-©f© felglia  ^ lat fcli® i»c«% pTsmtm tbam i» 
tli6 mM plants* Thm parloift of greatest mma -dwrto® 
Oet®to©p ®ai 
fb®: a»wat of wemmrwrn isterials to tto® ©f and m-
ettt pl«ts was e©r»l.afe©d wifeb. »M :pesJsl:aim# ''ia Botit 
arfeificlal a»a Sji a@M 
staf®li aai fi«xterts a.mrmmwA i®, emMmm ®ai ^mtj wtnter# 
•a® «!4gir» lacF9as«3. as fall pwQ r^nm'rn&m 
ffe©. S(0!mbl® W^trm^m ls@i?®.»s©A, twiflg fall,. am3?l3ag 
wiafc«i' j®.A JLttereaasd agaia la tli® mpTiae#. «fll®M«l Mtr©g«® 
i««iaatas4 f&ivtj oaaafeaafe -#t-3?iiE® tk® w1bIe®f aai. epftog-# 
Tb.# amswBftti •'»£ fall top gyowtb cC aa€ Ma-^ af% 
#f alfalfa wa® 'to#3P»Jily pf©p&f%i€wml, fe© lia,^ »is.»  ^ fl® to^% 
vaift©fe3tes m€@ WFf life.tl© t@p g».wtfe ia lat® .falls tte tsdaisi* 
mrf^ tles n«€a fall g'fwtli,. 
f©st.® ®a fete .«t«Mlity ©f til# pipQtopls«»' las  ^aM m 
mmtrnmrnt felafefea wmm tM #f aiti^ igw pp®» 
eiptt«t#d[ by .«. .#f pi»ot#iM: «M. •• 
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mm t# ©jjr-eas, t'lawtot- t# Pi^ fess@r !• ©•• 
ai^ es amt I* S.. Looidls 8tt®®at@4 tto-ls 
©f attawgfe aai' amlysls' aaft w&®s# «p@'nfi8Aia® mm& 
bav© 'afti# tM# sti^ jr pesstbl.®* 'fte© winter als© wistois fc# •mq^T%0m 
Ms felmate, -feo Fi^ f@ss»' K.®* laglw® lii# armm& 4a tli® 
m Mtrnmrnt to tli@ tft^eTatHP® mf pimtm wb®®, 
fc© •SRi.gg&stM .i«,p>rf£sM a of »rfe #o»«  ^tt.® wrl^ m m. 
wS.at©!' M13.t»g Im -SMall t®, fT^mmmm F» S» Willdte®* wit© 
ffe© m&tQwt&X aai mmm tm fefcii. w.ylt^ p 
wlsli®s t® ©jEtaai. fels tteaafes# Sft©et®l tfeanks mm 
».mS. flast Seotloii .f®F p*©Tidi.i^  fa©illit©s »®©(i«4 ia 
%hm am^ytieal w®rfe» 'ftaai^ s ar® also  ^ 'D f^# 1# G# feppliy f©ar 
#xteadt»g ttoB ns^# of faeilifelea .ta witfe a#M w@f*k* 
!• 0* @f !.©& « fcs»- lit sa*. 
mm* 
t-» Bnatfeg -^ S» A*,, «i lll®m» f» W» lartifflsss 1» mir 
eorrelatsd with structai»@ and €«3fflpoaittim. 
Ixp. St®« ftis* tl» IflS* . 
B#@^®3?®1, F* ' A©tim l%,tr .«ii*' la w%m #i In 
grain©#. Gompt^  Swei* Ae»i* Si4^«, Cfaid»> liOi 
3LSS€. 
4.- f« F» «mt trnrntm ISm Hifi©iogt«% St 
36, 1909« 
§• M» H*, aB4 lapi®s  ^D. Th© estteatlm of p«Ei*S» i»: 
oalclijB p#@taU# and the aps)licatioii of this metltoA t# 
of th® s'OliiM® im n'ppliMi-* 
Bl®fit^ . ISf €#«#»#. 1922. 
*# !• at' • p-tot 1  ^l«r 
'!?«»«» fep* Sta». &il.» St 1S1®» 
I.«.p a»er®fe# «P®a ah»i«lS«-y#. E* 
' ^#sip %m i»@alsta»wt «« fi»©M ii We/ «% l^ a-r^ ia#-, 
Ms» la Set®3®e® Ag«»» 4ft $61-fl8# liit* 
t# 5®1« ,^ W* A-*,® S®^w»fe, I"* !•.» mm& WtllftMoi, !• J*, l^ spira-
tl©9  ^ #f stfpl# twig« ia mTL&tlm %& 
n&nt fhf®. s-i aoS-si#» it^ , 
S* S* 'f« toasrth, organi© »i%:3»pta f»e%toiia,. aiA 
eaixielty in relation to hmMmmm @f pj«,»ts« Il«®i 
lOi 149-li8. 1 .^ 
1#«. ^®df 'i&mml mmwtwmmmtmX faet©»s mm feha 
@f- plsafcs. Fi&:s6 fhy®* «t 12S-lSt« 1»« 
11» E» 1«,, mHi *«. R» S« th® i^ amtltueata siat 
 ^'th# fepaots itii€ 
®» th© is m%M 
fmmw itoff.# aal>its •»•,»« ISt IIKU* 
••94-
WmmmA #« »mmm^ #* %» hm ^serva-
&mm mst Im 
1mm gwmm&$m g-»I©@» M^ m ®% '1«»- .p©tl%®s 
Itat priatois ,^. W^m Aisa#» !©»• 
tet* m-298, IW., 
2S« Staaft,, aat &li&% A« !»• A480?pfet« «« « »ai»-  ^«#-
fcewtiBiag in tfe.# mppt®  ^ Vlm% Whjm* Is 16S-
1 ,^ IfM. 
M.» 0«|^  amd OjpiaiB®, 0« .MB? Wrm^m 
d«r Oetreidepflansen# a«p« ©#iit* #©s@1.1# 511 
507«51S. 1913. 
M* fltork®,. S» ©teaai^ i^ .® :ii@F 
Laai®, "f«rs. Sta» mt 143-160. If©?. 
li« ®wos»ov, L» I. The dlvest's® fli»ra<5t©rs #f wiatea? and i^ rlz  ^
f#»st odf e@r«al® Im wltfe poNitelTO ©I" 
hardiness in wiatoi? usspp®* (la ^ssiaa wli^ i Eaaglltife 
mmm3t$}^  fr«<  ^ l®t# l^ i @2t^ St. lt2E-lt^ . 
Also afestra f^ced ia ES ,^ Sta» Mmm S5s S -^252* 19!^ » 
If# aFal}#i?p I«» P., MBlMmip Mm f», 'I,«ai:@l, W* A*, wd' AltJiSPt.., ®»-B* 
ftpgaaie food a? 0s®i"»» F$la%i« %©• ^wtli @f al­
falfa .a»d ofchi.®!' p&mmAj^  Mrto®,0#«iw« plualss., Wl»,^  ,Agr» 
1@8* m, t®f l-l^ , 1 ,^ 
•18» &i*©atteU8®, A»j. mmi. StiiaftSji, S *^ W» & study «f f&yslewl 
mA €to0»i©al •prop r^fele# •©-f ©la-ror 
iiai^ ened ajii ur^ hardened M« A®p« S%ii« 
lisl» 3?0f Mf-165, ItM. 
It# a* B* itord®»di^  p?<iR5®«s iia #l«ta mw$. itoT@l©pMai 
f»i» !#«.» ISt 83-112« 1@13. 
Ia aiitt@tat0d &t' tli# law teofem-
t«ipi yelatlons of plmts# f^ bli&ij^  Oq., 
asa«#oll®, ®im* lfeS« 
2X^^ asi@fe®«-0 H, B,, tmm S%«t« Imrnm Altmlfm 
studies. @:»r©sp<3iAi»0#» ItSi# 
fa^si0l®^«l.®^a t^t« ta pl®t da t^m 
Wm wi»t«" ®#&s«a# I«i?« iMf# s®©* AgMsa*. Sli 
2m* lf2S« 
'tS» W* E« lalasye®' 
drate r&tt©# fF.#e-* S©e* S©!.. 2t-|.-
g40-S4S» lt@i# 
•$mt t* !•«, Stat# Wsmkm 
steii@iE/<» .F©rconal 
MssOmmp K» A. Ex.perimmtmtl& und kritiseii# 
-ib#? &m ftltmwm*' IB 
ishtbm WUa» Bot» mt 33f^ 0». .Mlmmh^ 
«-fepast®d tB Sii»«. Strnm Sm* 31s 34# ttM# 
lisoli, Bas d«r fow'teril^  ¥«3e, 
Haturw. Eeimtni®## Wien. 511 141-176* 1910-I911# 
Oi»iginal not a®m* Abs* In aot, Oeatbl, il9#> 401-
40S* R@€r# $• ^8^01 
!• f*. mtimtm ©f fs-ewp-eat &xttli^m m. fto.® pro-
^etlaoj^  Tm  ^ wna&rwm b l^iavioF- n# .atfalfm# 
IIP*. S#©« Mfftmrn. Xft IttS* 
l#wfe>n, R» propertt®® ©f winter wli#at: la 
relafel#a t© fF«t re8£«l-a»®« Mmwm Agr* 1.4 
19X#. iS»». 
A sfe«% Qf wtmtmw wUmt 
'wfSi i^|!®©-lai ref erene® t» winter MlX-tng* JPsw* 
S®1:.: Igf 192Bm 
••mA W, 1# Seasomi caiaiig#« in fcl»9 
Qt wtntBT wlmmt plamt® ia r<^afeitoii %<& »-
stst®a@®* imt"* A^» S©a.« Ml 
' gp«i t -pp^e i^pitatlcm of pr©t@l»s mt 
"ptaat Jttife*'""'''iSi Rwi*.. Si iT-llO* I.9S3.# 
aM Oortner, R« A* A method for ©s _ 
I^ Ebphyllle c©lloMai content; of ©jcpresasi, p%mt 
B®t« #as»- f#l 442-446* It®* 
a». A#..|r. «..ad T©sfc;0^@i», H» In- Sff#©t  ^fi» laiigMi ©f 
Siqf im s©e€llng® #f tilfaifa W3?letiBa aM p^sslbllltf 
©f 'titSllatitg tMa as a p'aefci.eal ai@«a» of iisjatlftsa-
%i.mm. 3mTm, l®s« 21: i®S-6-0@» 1921 • 
•14# Peltier, L*, S'lia En. 1« slaiiai#s wi^  
two-:;?'ear-old aMalfs p3biafe®« -f«sr» Agr. 1«# 4 -^* Wt-
957# 1931« 
SS« W» F«: P# '<5  ^plants* 'ft'as#* by 1* 
tt @4#-# ClaP'«i»i« BP#SS« #xff03?t# 
-i6. 
Wa», aM botind wat«p % tti® ©f ftteioa- @t 
1«© aet&-«>4» Biol# 0St 
Sf« l#sii,. f« J* 3Bav®stigat4oiE« m tordanisig |>r<iG®s» iM v©g@-
featol® plants» . iigr» fep*. sta# S«s» ail. 4Ss 1921» 
M-m S» C«, -auA fl«Baiag, F« 1... l#latt#a issff th© dmstfcy •©£ 
th# «#11 »ap t# wiafe-er liai^t»#3s la »i*ll gi*ai»s»- foar* 
Ag^* R@»» ISi 497-^56# IflSv 
S0» SelMffftit, E» Studiesa €« linf lusa nlederei* a^pemtmNgBit 
ift«f di© pflanssllch# g«ll@-« Mitt* Kaisear rfilhslisi Im%* 
Iiandar* Btomh&rs 8: 93-l#4« 1910. 
40# St&Pl:, A» I^« iaif»sf«mtef-'-ia •appl© ms r-®latM t® 
their wiMtm ha^iB©®s« l3i-ptJiblish«d .IipF-a Stmt# 
Coll®g« IiihwtiT l-6f« 10Si# 
41« St«4j»»ts,, F#- H», Wtati^r haFdirost ia ^falfa vari 0fet#s« Itm* 
%3r. Sts.,» f©^^ » aiX» Mm -M pp-0 1926# 
42#- -^i^alSi^ !• #• Dateratoatlos ia alfalfc 
tlas hf their •®a«iastle y#i8p©^m®e«* ' A^«-H©s* 4St 
219-241* 1934* 
'Kaa ^l»^., •§.« Gm ?isoo®lty mM wiiit» lmj^iii©s# 
• ' ••i»"feiall gi»aii»s*.. 3mTm Soe» Agi*m. 18s 11<KI« 
19SI6# 
44# Weiffl©?", h» Soia@ faetm?® involved in the winter-ldLllia^-^ 
alfalfa. ^«ir, Agi»* l«s. 39: 203-^3* 1929. 
4S.* Wisgand, K» M» fte® •©©•®a^«p#»e€! #f' !©©• ia .plaat. tis«#« Mttpfe 
World* tf m-®@# l«ia»-
4i« R« aM S# F». iiilaa?  ^ t© 
!• S« liil* 93Mi 1-M» 
im#-
Wr%lit, S* »• ffe# F^lattom ©f tS-i^mtaar© t® tM g:p«lii 
#f wh®at» Agi*, Sel. 4t ISfO.. 
4f* ^©hai?oir«, T« *•, %mw d»a llfifl«s8 midriger t«i?#patiai^ 
a«f di® Pfl-aim0i» 3'afej%» Ite lftss«Melmf%* -€§4 
ei-8T, If®,. 
